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A  NEW  THEORY  OF  THE  UNIVERSE. 

BY   B.  A.   PEOCTOE,   B.A.,   P.R.A.S. 

m  THEEE  PARTS,  PAET  I. 

The  present  century  has  been  remarkable  for  the  progress  which 
has  been  made  in  all  departments  of  astronomy.  Within  the  solar 
system^  within  the  sidereal  or  galactic  system^  and  within  the  yet 
wider  range  ascribed  to  the  nebular  system,  discoveries  of  the  most 
important  character  have  been  effected.  There  is  a  singular  con- 
trast^ however  between  the  ai^ount  of  positive  knowledge  which  has 
been  deduced  from  observational  labours  within  the  solar  domain, 
and  the  somewhat  vagfue  ideas  which  astronomers  are  content  to 
hold  respecting  the  sidereal  space.  I  shall  endeavour  to  exhibit  the 
fullnessjlof  this  contrast,  and  then  to  point  out  some  of  the  more 
remarkable  consequences  which  seem  to  flow  from  modem  observa- 
tions within  the  stellar  and  nebular  domains. 

At  the  end  of  the  last  century  astronomers  recognized  in  the 
solar  system  a  mechanism  of  an  uniform  and  symmetrical  character. 
Around  a  central  orb  they  saw  revolving  a  family  of  dependent 
globes,  vast  in  their  absolute  dimensions,  but  minute  in  comparison 
with  the  massive  globe  which  sways  their  movements.  Amongst 
these  bodies  they  saw  several  attended  upon  by  yefc  smaller  globes, 
forming  secondary  systems,  which  [resemble  in  many  respects  the 
great  system  of  which_the  sun  is  the  controlling  centre.     The  late 
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discoyery  of  TTranns  had  led  them  to  recognize  the  possibility  that 
beyond  the  known  planets  there  may  exist  others,  perhaps  by  no 
means  the  least  important  members  of  the  solar  system.  Little  was 
known,  however,  that  diflTered  in  kind  from  what  had  been  known 
to  Aratns,  Hipparchus,  or  Ptolemjf.  When  we  have  named  the 
ring  of  Satnrn  and  a  few  periodic  comets,  which  were  looked  on 
rather  as  accidcAtal  solar  attendants  than  as  forming  a  normal  fea- 
ture of  the  system,  we  have  mentioned  all  that  the  three  last  centuries 
had  revealed  which  differed  in  character  from  what  had  been  recog- 
nized for  two  thousand  years. 

Very  startling  is  the  contrast  when  we  turn  to  consider  the  views 
at  present  held  respecting  the  solar  domain.  We  no  longer  see  a 
system  which,  however  complex,  might  yet  be  v«ry  adequately 
represented  by  human  mechanisms.  We  recognize,  within  a  sphere 
exceediug  manifold  in  diameter  the  orbit  of  distant  Neptune,  a 
variety  and  complexity  of  formation  of  which  the  human  mind  is 
unable  to  form  adequate  conceptions. 

The  increase  in  the  number  of  primary  attendants  upon  the 
Sun,  though  far  from  being  the  most  remarkable  discovery 
which  has  been  made  during  the  present  century,  is  well  worth 
dwelling  upon  for  a  moment.  We  have  lately  heard  of  the  detection 
of  the  98th  asteroid,  and  yet  it  was  but  on  the  opening  day  of  the 
century  that  the  first  of  these  bodies  was  discovered.  In  these  new 
members  of  the  solar  system  we  recognize  characteristics  which  had 
not  hitherto  been  presented  to  the  notice  of  astronomers.  We  see  a 
series  of  bodies,  primaries  of  the  planetary  system,  which  yet, 
instead  of  travelling  in  distinct  and  widely-separated  orbits,  revolve 
in  paths  closely  interwoven.  Even  when  but  forty  had  been  dis- 
covered it  was  truly  said  that  if  each  orbit  were  represented  by  a 
hoop,  it  would  be  impossible  to  lift  any  one  of  these  hoops  without 
lifting  the  whole  set.  We  may  fairly  assume  that  for  each  discovered 
asteroid  there  are  to  be  reckoned  tens,  perhaps  hundreds,  which 
will  remain  for  ever  undiscovered. 

It  has  been  found,  also,  that  there  exist  within  the  solar  system 
myriads  of  dependent  comets.  Revolving  around  the  Sun  in  orbits 
of  the  most  varied  figure,  differing  among  themselves  in  size  and 
character,  and  presenting — some  of  them — the  most  singular  pheno- 
mena that  have  ever  rewarded  astronomical  observation,  these  objects 
remain  among  the  mysteries  of  science.  The  only  two  which  have 
as  yet  been  submitted  to  the  searching  analysis  of  the  spectroscope 
are  found  to  consist  of  a  gaseous  nucleus  attended  by  a  coma  which 
probably  shines  by  reflected  light ;  but  whether  this  is  the  case 
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with  aQ  or  even  the  generality  of  comets  it  woald  be  assnmiiig  too 
much  to  assert. 

The  most  remarkable  featm*e  of  modem  astronomical  discoyery 
remains  yet  to  be  mentioned.  A  phenomenon  which  men  had  loDg 
been  in  the  habit  of  looking  upon  as  a  meteorological  one  has 
been  at  length  recognized  in  its  true  lights  and  has  been  found 
wonderfully  to  enhance  our  appreciation  of  the  complexity  of  the 
systems  which  exist  within  the  solar  domain.  Meteors^  shooting- 
stars^  and  aerolites  have  taken  their  place  among  the  attendants  of 
the  Sun ;  and^  in  several  instances^  the  orbits  they  have  followed 
before  they  reached  the  Earth  have  been  approximately  determined. 

But  it  is  rather  as  members  of  systems  than  as  individual  bodies^ 
that  these  objects  acquire  their  chief  interest  and  meaning.  There 
was  not  much,  perhaps^  to  attract  attention  to  them  when  they 
were  supposed  to  form  one  or  two  rings  occupying  a  position  in 
space  very  nearly  coincident  with  that  of  the  earth's  orbit.  But  it 
has  now  been  placed  beyond  a  doubt  that  the  earth  encounters  fifty- 
six  systems^  at  leasts  of  these  small  bodies.  And  these  systems  are 
found  (in  the  only  instances  yet  e^mined)  to  be — ^not  circular 
rings — ^but  ovals  of  great  eccentricity  extending  far  into  space^ 
even,  in  some  cases  beyond  the  orbits  of  Uranus  and  Neptune.  It 
is  clear,  then,  that  we  can  no  longer  look  on  these  systems  as 
resembling,  in  the  remotest  degree,  the  asteroidal  zone.  We  are 
forced,  too,  to  take  into  consideration  an  important  question  of 
probability.  What  is  the  likelihood  that  if  there  were  but  a  few 
hundreds  of  such  systems,  the  earth  would  encounter  so  many  as 
fifty-six?  The  probability  may  be  reckoned  "almost  at  naked 
nothing/'  And  therefore  we  are  compelled  to  admit  as  a  legitimate 
a  posteriori  deduction,  the  extreme  probabiUty,  we  may  almost  say 
the  certainty,  that  such  systems  are  to  be  reckoned — not  by  hun- 
dreds and  thousands — ^but  by  miUions  on  millions. 

Nor  is  this  all.  Within  the  last  few  months  the  startling  dis- 
covery has  been  made  that  two  of  the  meteoric  systems  at  least, 
and  probably  many  others,  coincide  throughout  their  calculated 
extent*  with  the  orbits  of  known  comets.  Accordingly,  we  are  led 
to  trace  an  intimate  connection,  if  not  an  absolute  identity,  between 
comets  and  shooting-star  systems.  And  when  we  find  that  a 
system,  which  has  afibrded  such  grand  displays  of  star-falls  as  the 
well-known  November  shooting-star  system,  is  identified — ^not  with 
a  large  and  conspicuous  comet— but  with  one  which  has  only  lately 
been  detected,  though  it  must  have  been  in  dose  proximity  to  the 
earth  some  thirty  times  during  the  last  thousand  years,  with  a  oomet, 
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in  fact^  which  is  absolately  invisible  to  the  naked  eye^  and  far  from 
being  a  conspicuous  object  in  powerful  telescopes^  we  are  led  to 
recognize  the  importance  of  Such  comets  as  Newton's^  Halley's^  and 
Donati's. 

The  result  to  which  these  considerations  lead  is  clearly  this  : — 

The  interplanetary  spaces^  so  far  from  being  looked  upon  as  un- 
tenanted^ save  by  an  occasional  wandering  comet^  must  be  con« 
sidered  as  crowded  with  various  forms  of  cosmiccJ  matter.  I  would 
not  be  understood  as  using  the  term  ''  crowded'^  in  a  sense  implying 
absolute  proximity  between  the  various  members  of  the  cometic  or 
meteoric  systems.  On  the  contrary,  the  evidence  that  we  have 
assures  us  that  the  sum  of  the  volumes  of  all  the  members  of  a 
system  must  bear  an  indefinitely  small  proportion  to  the  total  space 
occupied  by  the  system.  But  if  an  eye  armed  with  new  powers  of 
vision,  and  placed  at  some  far  distant  point,  could  see  at  one  glance 
all  the  systems  which  occupy  the  solar  domain,  they  would  appear 
as  a  complicated  network  formed  by  interlacing  streams  of  cosmical 
dust.  Andy  amidst  the  streams  of  misty  light  representing  cometic 
or  meteoric  systems,  the  planets  would  shine  forth  as  distinctly  and 
as  brilliantly  as  the  brighter  stars  upon  the  background  of  the 
Milky  Way. 

Nor  does  it  seem  difficult  to  determine  the  general  laws  according 
to  which  the  density  or  compactness  of  the  interwoven  streams 
would  seem — -iio  an  eye  placed  as  we  have  supposed — to  vary  with 
distance  from  the  central  orb. 

Proceeding  from  the  outermost  parts  of  the  system  towards  the 
Sun,  we  may  conceive  that  there  is  in  the  more  remote  regions  a 
gradual  condensation,  but  that  this  increase  of  density  becomes 
much  more  rapid  in  the  immediate  neighbourhood  of  the  Sun.  This 
is  not  the  only  law,  however,  according  to  which  the  density  of 
matter  distributed  throughout  the  solar  domain  must  be  supposed 
to  increase.  There  is  a  certain  plane  near  which  all  the  primary 
members  of  the  solar  system  are  observed  to  move.  In  the 
asteroidal  family,  whose  members  depart  more  freely  than  the 
larger  planets  from  this  great  central  plane,  there  is,  nevertheless, 
a  distinctly  marked  obedience  to  the  general  law  of  aggregation  in 
its  neighbourhood.  Three-fourths  of  the  asteroids  revolve  in  orbits 
less  than  ten  degrees  inclined  to  the  medial  plane,  and  there  arc 
not  ten  of  them  whose  orbits  are  inclined  so  mucb  as  twenty 
degrees.  Now,  on  a  first  view  of  cometic  orbits,  we  notice  scarcely 
any  trace  of  a  tendency  to  aggregation  near  the  medial  plane  of 
the  solar  system.    Nay,  so  far  is  this  from  being  the  case,  that 
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among  several  hundreds  of  comets  whose  orbits  have  been  deter- 
mined^ a  decided  tendency  of  a  very  different  character  has  been 
noticed.  If  we  suppose  the  Sun  to  lie  at  the  common  vertex  of  a 
doable  cone  having  a  semi- vertical  angle  of  forty-five  degrees,  and 
its  axis  perpendicular  to  the  medial  plane,  then  the  planes  of  cometic 
orbits  exhibit  a  tendency  to  present  themselves  as  tangent-planes 
to  this  imaginary  cone/'*  But  when  we  consider  cometic  orbits 
more  closely,  we  find  abundant  evidence  of  a  tendency  amongst 
those  comets  which  are  nearest  to  the  Sun  to  aggregate  around  the 
medial  plane  of  the  solar  system.  There  are  some  twenty  comets 
which  have  been  recognized  as  travelling  within  the  orbit  of  Saturn. 
Among  these  there  are  only  two  whose  orbits  are  inclined  more 
than  fifteen  degrees  to  the  medial  plane  of  the  solar  system.  Now 
there  is  no  reason  whatever  for  supposing  that  there  are  not  mul- 
titudes of  undetected  comets  whose  perihelia  lie  far  nearer  to  the 
Sun  than  any  yet  discovered.  On  the  contrary,  we  have  distinct 
evidence  of  a  rapid  increase  in  the  number  of  perihelia,  with  decrease 
of  distance  down  to  and  within  the  neighbourhood  of  the  Earth's 
orbit  ;t  an<l>  remembering  the  probability  that  comets  whose  perihelia 
lie  nearer  to  the  Sun  would  escape  observation  altogether,  we  have 
every  reason  for  supposing  that  this  law  of  increase  is  continued — 
as  why  should  it  change  ?— bright  up  to  the  immediate  neighbourhood 
of  the  Sun.  And  further,  we  may  confidently  assume  that  that 
obedience  to  planetary  laws  which,  as  we  have  seen,  begins  to  be 

*  This  tendency  has  been  pointed  out  hy  one  of  our  most  diBtinguished  modern 
aBtronomers.  Ab  it  seems  impossible  to  suggest  any  rational  explanation  of  so  remark- 
able a  peculiarity — fbr  we  have  to  explain,  not  merely  the  fact  that  the  orbit-planes  show 
no  tendency  to  coincidence  with  the  medial  plane,  but  also  the  fact  that  the  medial 
plane  should  be  connected,  in  any  way^  with  cometic  orbits — one  seems  permitted  to 
question  whether  the  peoaliarity  is  real,  or  only  apparent.  Now,  if  we  remember  that, 
omterii  paribus,  the  greater  the  inclination  of  a  comet  to  the  plane  of  the  ecliptic  (yir- 
tually  coincident  with  the  medial  plane  of  the  solar  system)  the  greater  the  antecedent 
probability  that  the  comet  will  be  detected,  we  may  recognize  a  cause  for  the  obserred 
pecidiarity,  independently  of  any  real  peculiarity  in  the  arrangement  of  cometic  orbits. 
A  gradual  diminution  in  the  number  of  orbits  as  we  leave  the  plane  of  the  ecliptic,  in 
combination  with  this  gradual  increase  in  the  probability  of  detection,  might  very  well 
lead  to  such  a  result  as  we  have  specified.  According  to  the  law  of  decrease  or  increase 
xespectiTely,  the  variation  in  the  numerical  distribution  of  observed  cometic  orbits  might 
point  to  the  existence  of  a  maximum  at  any  assigned  inclination  to  the  ecliptic. 

The  tendency  in  question  is  so&r  from  being  strongly  marked  that  this  consideration 
may,  for  the  present,  be  held  to  be  a  sufficient  explanation. 

t  Thus,  out  of  one  hundred  observed  comets,  fifty-eight  have  perihelia  between  forty 
milHons  and  a  hundred  millions  of  nules  from  the  Sun,  twenty  have  a  less  perihelion 
distance,  and  four  only  have  a  perihelion  distance  exceeding  one  hundred  and  sixty 
millions  of  miles. 
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exhibited  by  comets  within  the  orbit  of  Saturn,  becomes  yet  more 
marked  among  comets  nearer  to  the  Son.  Therefore,  it  seems 
highly  probable  that  cometic  orbits,  and  especially  those  which  are 
nearest  to  the  Sun,  show  a  marked  tendency  towards  aggregation 
near  the  medial  plane  of  the  solar  system. 

A  celestial  phenomenon,  of  which  we  have  not  hitherto  spoken, 
appears  to  gain  a  far  easier  explanation  from  the  considerations 
above  adduced,  than  £rom  the  theories  ordinarily  adopted  respect- 
ing it.  The  zodiacal  light  has  been  accounted  for  in  three  ways. 
There  are  some  who  hold  that  it  is  an  atmosphere  of  the  sun  ,* 
others  that  it  consists  of  a  ring  of  cosmical  particles,  travelling 
around  him  in  a  nearly  circular  orbit ;  and  others  that  it  consists  of 
a  lenticular  disc  of  cosmical  dust,  each  portion  of  which  travels  in  a 
nearly  circular  orbit.  The  remarkable  phenomena  presented  by  the 
zodiacal  light,  its  strangely  fluctuating  figure,  its  varying  position, 
and  the  singular  increase  and  diminution  noticed  in  its  distinctness, 
are  not  accounted  for  by  any  of  these  theories.  But  if  we  recog- 
nized in  the  zodiacal  light  merely  the  effect  of  the  above-considered 
aggregation  among  the  cometic  or  meteoric  systems  which  exist 
within  the  solar  domain,  the  variations  I  have  mentioned  become 
readily  explicable.  A  multitude  of  bodies  travelling  in  orbits  of 
every  degree  of  ellipticity  and  magnitude,  but  with  a  marked 
aggregation  in  the  neighbourhood  of  the  Sun,  and  with  a  yet  more 
marked  aggregation  in  the  neighbourhood  of  the  medial  plane  of 
the  solar  system,  would,  in  the  first  place,  exhibit  precisely  such  an 
appearance  as  the  zodiacal  light;  and,  in  the  second  place,  the 
general  illumination  resulting  from  the  congregated  comets  would 
be  liable  to  continual  variation.  Comets  would  be  continually 
arriving  within  and  passing  away  from  the  region  within  which 
their  light  would  assist  in  forming  the  appearance  we  are  consider- 
ing. At  one  time  the  press  of  arrivals  would  temporarily  increase 
the  density  of  cometic  aggregation ;  at  another,  the  reverse  would 
hold  for  awhile,  and  the  zodiacal  light  would  wax  and  wane  accord- 
ingly, precisely  as  it  is  observed  to  do.  So  also  its  figure  and 
apparent  position  would  be  liable  to  changes  corresponding  to 
those  which  are  actually  presented.  Therefore,  without  denying 
positively  that  the  zodiacal  light  is  caused  by  the  existence  of  a 
multitude  of  minute  bodies  travelliug  in  orbits  of  small  eccentricity 
around  the  Sun,  we  hold  that  the  phenomena  correspond  far  more 
closely  with  those  which  would.be  presented  if  there  is  in  the 
neighbourhood  of  the  Sun  a  great  increase  in  the  density  with 
which  cometic  and  meteoric  systems  are  congregated  together  in 
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the  neighbourhood  of  the  medial  plane  of  the  solar  system.  And 
this  correspondence  becomes  a  strong  argument  in  favour  of  such 
an  increase  of  density  when  it  is  remembered  that^  as  we  have  seen^ 
there  exist  independent  reasons  for  believing  an  aggregation  of  this 
sort  to  be  not  only  possible^  but  highly,  probable. 

But  whatever  opinion  we  may  form  on  this  and  kindred  ques- 
tions, there  is  no  dubiety  whatever  about  the  general  results  which 
have  been  presented  above.  Our  conceptions  of  the  solar  domain 
are  diflferent,  indeed,  from  those  formed  of  old.  '^  There  was  true 
prophecy,''  as  has  been  well  remarked  by  the  late  Professor  Nichol, 
''in  the  exclamation  of  Laplace,  who,  although  knowing  more  of 
the  celestial  mechanism  than  any  man  then  living,  said  earnestly, 
on  his  death  bed,  '  That  which  we  know  is  little ;  that  which  we 
know  not  is  immense.' " 

When  we  turn  to  examine  the  views  which  were  held  respectilig 
the  sidereal  system  at  the  commencement  of  the  present  century  we 
find  that  they  are  distinguished  by  no  very  marked  points  of  diflfer- 
ence  from  those  at  present  .entertained.  Yet  have  many  important 
discoveries  been  made  in  the  interval,  which  seem  to  suggest  a 
modification,  in  many  respects,  of  the  views  which  have  so  long  held 
their  ground.     What  these  are  we  proceed  to  point  out. 

So  soon  as  the  Oopemican  theory  had  become  thoroughly 
estabUshed,  and  had  been  supplemented  by  adequate  conceptions  of 
the  dimensions  of  the  Earth's  orbit  round  the  Sun,  it  became  mani- 
fest that  the  stars  must  be  placed  at  an  enormous  distance  from  the 
solar  system.  That  the  motion  of  the  Earth  in  an  orbit  one  hundred 
and  eighty  millions  of  miles  in  diameter,  should  produce  no  appre- 
ciable efiTect  on  the  configuration  of  the  constellations,  could  be 
explained  in  no  other  way  than  by  supposing  that  an  orbit  of  these 
dimensions,  viewed  from  the  nearest  fixed  star,  would  scarcely 
present  appreciable  proportions.  And  when  the  nicest  observation 
with  the  most  accurate  instruments  which  were  then  procurable, 
showed  that  any  parallactic  displacements  which  might  exist  among 
the  stars,  were  insensible,  or,  at  any  rate,  fell  short  of  recognised 
instrumental  errors,  astronomers  were  compelled  yet  further  to 
extend  their  conceptions  of  the  immensity  of  the  interval  which 
separates  the  Sun  from  the  nearest  fixed  star. 

Accordingly,  the  notion  that  each  visible  star  may  be  a  Sun,  in 
magnitude  and  splendour  equal  to,  or  perhaps  excelling  our  own, 
was  early  recognized  by  astronomers  as  not  merely  reconcilable 
with  the  apparent  minuteness  of  the  stars,  but  as  suggested  by  a 
comparison  of  the  brilliancy  of  their  light  at  the  enormous  diBtance 
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we  have  referred  to,  with  the  splendour  of  the  great  luminary  of  our 
system.  And  it  was  seen  that  the  great  variety  of  lustre  which  is 
observed  among  the  stars  is  no  evidence  of  any  corresponding 
variety  in  their  real  magnitudes,  but  may  be  readily  explained  by 
the  supposition  that  the  stars  are  placed  at  different  distances  from 
the  Sun.  Perhaps  astronomers  in  this  respect  fell  into  the  opposite 
error,  and  were  too  ready  to  assume  diversity  of  distance  as  the 
sole,  or  almost  the  sole,  explanation  of  difference  of  lustre.  ''  The 
supposition,''  says  a  modem  writer,  *'  has  been  usually  adopted  ; 
and  we  accordingly  consider  the  stars  to  derive  their  variety  of 
lustre  almost  entirely  from  their  places  in  the  universe  being  at 
various  distances  from  us.''  Here  we  may  apply  the  first  lesson 
which  is  taught  us  by  a  consideration  of  the  solar  system ;  and, 
from  the  analogy  of  that  system,  with  the  infinite  diversity  of  mag- 
nitude presented  among  its  various  members,  we  may  learn  to 
expect  a  corresponding  diversity  among  the  components  of  the 
great  sidereal  system. 

When  the  considerations  which  had  been  applied  to  the  scat- 
tered stars  visible  either  to  the  naked  eye  or  with  the  telescope, 
came  to  be  extended  to  that  vast  irregular  annulus  of  nebular  light 
called  the  galaxy,  or  Milky  Way,  the  most  startling  conceptions 
were  suggested  of  the  enormous  extent  of  the  sidereal  system. 
This  remarkable  zone  had  from  the  earliest  ages  engaged  the  atten- 
tion of  astronomers.  Long  before  Galileo  had  resolved  portions  of 
it  into  stars,  Democritus  had  maintained  just  views  respecting  its 
structure.     Manihus  also  suggested — 

"  An  major  densft  stellanim  turba  coronft 
Contexit  flammas,  et  craaso  lumine  candet, 
Et  fulgore  nitet  collato  olarior  orbis." 

Regarded,  however,  as  a  zone  of  stmsy  this  phenomenon  acquired 
a  new  and  astounding  significance.  If  we  could  suppose  a  multi- 
tude of  suns  resembling  our  own  to  be  so  closely  compacted 
together  as  the  component  stars  of  the  Milky  Way  appear  to  be, 
there  must  result  an  inconceivable  splendour  in  those  far  distant 
regions ;  if,  on  the  other  hand,  the  orbs  which  seem  to  lie  in  such 
close  order,  are  in  reality  separated  by  distances  comparable  with  those 
which  separate  the  Sun  from  the  nearest  fixed  star,  hov^  inconceiv- 
ably distant  must  they  he  from  us,  that  such  intervals  as  these 
should  be  diminished  to  evanescence  I  The  last  supposition  has 
been  the  one  universally  accepted  by  astronomers.  Of  the  two  it 
clearly  accounts  best  for  the  observed  appearance  of  the  galaxy. 
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I  shall  presently  have  occasion  to  show  the  probability,  if  not  the 
certainty,  that  neither  view  represents  the  relations  which  actually 
subsist  among  the  stellar  components  of  the  Milky  Way. 

The  phenomena  presented  by  this  zone  of  nebulous  light  are 
intimately  associated  with  the  remarkable  researches  of  Sir  William 
Herschel  among  the  fixed  stars.  This  eminent  astronomer,  in 
whom  were  presented  all  the  qualifications  required  to  constitute  a 
first-class  observer,  side  by  side  with  that  power  of  systematic 
reasoning  on  observed  facts  which  so  seldom  accoiupanies  the 
highest  observing  powers,  was  early  fired  by  the  bold  ambition  to 
gauge  the  depths  of  our  sidereal  system.  He  cast  aside  the  notion, 
which  had  been  held,  almost  unquestioned,  till  his  day,  that  the 
stars  of  that  system  extend  on  every  side  to  an  infinite  distance. 
He  saw  that  the  existence  of  a  Milky  Way  affords  evidence  that  the 
sidereal  system  has  definite  bounds ;  and  he  quickly  grasped  at  the 
only  method  which  is  available  for  the  determination  of  its  figure. 
''This  great,  inspired,  and  cautious  observer,'*  says  Humboldt, 
''first  cast  the  plumb-line  into  the  depths  of  heaven,  to  determine 
the  boundaries  and  the  form  of  the  separate  cluster  of  stars  which 
we  inhabit.''  It  has  been  said  of  him  that  "  he  broke  through  the 
barriers  of  the  heavens  {coelorum  perrupit  claustra),"  and  we  shall 
presently  see  in  what  sense  these  words  have  been  used.  But  it 
must  not  be  forgotten  that  to  his  labours  and  to  those  of  his  son 
are  due  the  ideas  we  at  present  hold  of  what  those  barriers  are. 
He  was  at  once  the  Romulus  and  the  Bemus  of  astronomy ;  he 
marked  out  the  limits  of  ^our  system,  and  he  showed  how  man 
might  boldly  venture  beyond  those  limits  into  the  domain  of  the 
illimitable. 

Herschel's  method  of  gauging  the  sidereal  heavens  has  been 
long  and  deservedly  the  theme  of  admiration.  The  boldness  and 
originality  of  the  conception,  and  the  unwearying  perseverance  with 
which  the  laborious  processes  involved  were  carried  out — ^by  the 
elder  Herschel  over  the  northern  hemisphere  and  by  the  younger 
over  the  southern — ^are  unexampled  in  the  history  of  observational 
astronomy.  Assuming  a  certain  approach  to  uniformity  in  the  dis- 
tribution of  the  stars,  and  also  (for  this  is  very  important)  that  there 
is  no  such  law  of  extinction  of  light  in  traversing  great  distances  as 
would  prevent  a  telescope  of  great  power  from  penetrating  the  full 
depths  of  the  system  in  every  direction,  it  is  clear  that  a  very 
simple  process  will  serve  to  indicate  the  relative  distance  of  the 
observer  from  different  parts  of  the  system's  exterior  surface.  •  This 
method  and  its  results  have  already  been  discussed  in  the  pages  of 
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the ''  Intellectaal  Obseryer/'*  We  have  seen  that  the  labonra  of  the 
two  Herschels  seem  to  show  that  the  stellar  system  forms  a  flattish 
disc  of  stars^  whose  central  plane  corresponds  with  that  of  the 
Milky  Way.  In  one  direction  this  disc  is  cloven,  and  those  parts 
of  the  heavens  which  lie.  opposite  the  two  divisions  of  the  stellar 
disc  are  occupied  by  a  doable  stream  of  milky  light. 

We  have  seen  also  that  Herschel  soon  recognized  a  complexity 
in  the  stractnre  of  the  sidereal  system,  which  prevented  him  from 
regarding  the  figare  of  a  cloven  disc  as  any  save  the  roughest  repre- 
sentation of  the  galactic  system.  He  saw  that  in  portions  of  the 
Milky  Way  the  stars  exhibit  a  tendency  to  form  themselves  into 
clnstering  groups,  and  he  saw  that  a  tendency  of  this  sort  would  be 
quite  sufficient  to  vitiate,  not  merely  those  gauges  which  were  made 
in  the  direction  of  the  clustering  stars  themselves,  but  also  those 
made  in  neighbouring  regions ;  for  where  the  stars  were  clustering 
together,  the  star-gaugings  would  indicate  a  depth  not  really  pre- 
sented by  the  sidereal  system  in  that  direction,  and  the  regions  in 
which  stars  were  more  sparsely  strewn,  owing  to  the  influence  of 
neighbouring  aggregations,  would  also  give  false  evidence,  but  of 
an  opposite  kind,  respecting  the  depth  of  the  system. 

Other  peculiarities  militating  very  strongly  against  the  idea  of 
uniform  distribution,  and  sufficing  largely  to  enhance  the  complexity 
of  the  problem  which  the  Herschels  have  striven  to  solve,  must  be 
reserved  for  Part  II.,  in  which  I  shall  complete  the  discussion  of 
accepted  theories,  leaving  for  Part  III.  the  presentation  of  the  new 
views  which  seem  to  bo  suggested  by  modem  discoveries. 

•  See  *<  Notes  on  Stor-streams,"  <*  InteUectaAl  Obserrer  "  for  Augiut,  1867,  ligs.  3 
and  4. 


{To  be  Oontmned.) 
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WOMANKIND : 
IN  ALL  AGES  OP  WBSTEBN  EUEOPK 

B7  THOUIS  WBIOHT^    7.8.A. 

(WUh  a  Coloured  Plate,) 

WOMANKIND  IN  THE  FEUDAL  CASTLE  (CowHnued  from  Vol.  II.  p.  462.)— 

THE  FEUDAL  LADY  OUT  OF  THE  CASTLE— WALKINa,  ETOING, 

AND  DEIVINe. 

CHAPTER  X, 

Social  life  within  the  feudal  castle  was,  as  we  have  already  seen, 
sufficiently  free  and  easy ;  but  when  dames  or  damoiselles  left  the 
precincts  of  the  castle,  they  were  more  studious  of  personal  beha- 
viour, less  natural,  and  more  ostentatiously  proud.  A  wide  gulf 
lay  between  those  of  gentle  blood  and  the  bourgeoide,  and,  still 
more,  the  peasantry.  The  lady  could  only  even  be  personally  waited 
upon  by  those  who  were  of  gentle  birth,  like  herself. 

The  more  formal  rules  of  behaviour  among  the  higher  class  of 
the  gentility  were,  of  course,  taught  orally,  and  we  have,  therefore, 
no  direct  account  of  them,  but  the  feudal  or  semi-feudal  age  has 
left  us  some  popular  written  codes  of  the  teaching  of  good  manners, 
which,  though  intended  for  the  edification  of  the  bourgeoisie,  were, 
no  doubt,  imitations  of  the  manners  of  the  castle.  These  are  found 
in  France  and  in  England.  The  author  of  the  ^'  Menagier  de 
Paris,''  compiled  in  1393,  gives  his  young  wife,  to  whom  it  is 
addressed,  especial  advice  as  to  the  manners  of  a  lady  in  walking  in 
pubUc.  '^  As  you  go,''  he  says,  ''  look  straight  before  you,  with 
your  eyelids  low  and  fixed,  looking  forward  to  the  ground  at  a 
distance  of  five  toises  (thirty  feet),  and  not  looking  at,  or  turning 
your  eyes  to  man  or  woman  who  may  be  to  your  right  or  left,  nor 
looking  upwards,  nor  changing  your  look  from  one  place  to  another, 
nor  laughing,  nor  halting  to  speak  to  anybody  in  the  street."  Other 
similar  directions  breathe  the  same  spirit.  An  English  metrical 
code  of  instructions,  compiled  probably  some  thirty  or  forty  years 
later,  is  printed  in  Mr.  Fumivall's  "  Babees  Book,"  under  the  title 
of  ''How  the  good  Wiif  taughte  her  Doughtir."  Among  other 
things,  which  show  rather  a  deficiency  in  refinement,  the  young 
maiden  is  taught  to  be  ''  of  seemly  semblant,  wise,  and  of  good 
manner ;"  and  she  is  told  how  she  is  to  walk  in  public : — 

And  whan  thou  gout  in  the  waj,  go  thou  not  to  (ioo)  fiwte  $ 
Branndische  not  with  thin  heed ;  thi  aohuldnB  thou  ne  oatte ; 
Hare  thou  not  to  manye  wordis ;  to  swere  be  thou  not  leefe  (ready)  ; 
For  alle  snoh  maneres  oomen  to  an  jrel  preef  {reeuU). 
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In  the  illuminations  of  mediaeval  mannscripts^  we  now  and  then 
see  the  feudal  gentry  and  ladies  in  their  more  ceremonious  behaviour, 
as  they  exhibited  themselves  to  the  outer  world.  My  old  friend, 
M.  du  Sommerard,  of  the  H6tel  de  Cluny,  published  in  his  Album, 
from  a  manuscript  now  in  the  Biblioth^ue  de  PArsenal  at  Paris, 
which  was  written  and  illuminated  in  the  fifteenth  century  for  a 
prince  of  the  house  of  Burgundy,  a  picture  representing  the  lords 
and  ladies  of  a  noble  or  princely  household  walking  out  from  the 
castle  into  the  town,  and  it  is  known  that  at  this  period  the  court 
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of  Burgundy  was  allowed  to  be  the  perfect  model  of  courtly  eti- 
quette. This  picture  is  copied  in  the  accompanying  cut.  There  is 
one  part  of  this  illumination  especially  to  be  remarked,  and  to  be 
recommended  to  the  attention  of  modem  artists,  who  are  given  to 
represent  our  forefathers  in  these  old  times  as  walking  arm-in-arm, 
which  is  a  comparatively  modern  custom.  As  here  represented, 
when  two  persons  of  diflferent  sexes,  or  even  if  they  were  of  the 
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same  sex^  walked  together^  they  held  each  other  by  the  hand.  To 
jadge  from  the  literature  of  the  time.,  it  was  the  height  of  refinement 
in  the  twelfth  and  thirteenth  centuries^'  to  hold  each  other  by  the 
finger  only.  Even  the  sainted  ladies  in  Paradise  are  described  as 
walking  in  couples^  and  holding  each  other  by  the  finger^*— 

L'ane  tint  Tautre  par  le  doit. 

La  Ckturt  de  Paradit,  ii^Barhazan^  Hi.,  189. 

And  so  in  the  Eoman  de  la  Violette,  at  the  great  festival  given  by 
the  King,  after  having  taken  part  in  various  enjoyments,  the  guests 
distribute  themselves  through  the  hall  in  couples  (a  lady  and  a  gen- 
tleman) who  take  each  other  by  the  finger — 

Quant  il  orent  asa^  dednit,  When  theyliad  enjoyed  themBelTep  enough, 

Par  la  aale  s*acoinBent  toit ;  They  all  went  in  ooaples  through  the  hall, 

Li  una  prent  I'autre  par  le  doi.  One  takes  the  other  by  the  fioger, 

Si  s'arangierent  doi  et  doi.  And  bo  they  arranged  thenuelyea  finger 

and  finger. 

Homan  de  la  Violette,  p.  10. 

And  in  the  still  earlier  period,  the  hero  Ogier  le  Danois  walks  with 
the  Princess  Gloriande,  holding  her  in  the  same  manner — 

Bonqnes  tomainne  le  boa  Danois  Ogier,  Then  l^ads  awaj  the  good  Dane  Ogier, 

£  Oloriande,  qui  par  le  doit  le  tient.  And  Oloriande,  who  holds  him  by  the  fingor. 

jRoman  d^  Ogier,  p.  110. 

At  the  same  time,  however,  and  especially  in  the  later  feudal 
period,  the  ladies  and  gentlemen,  or  two  or  more  ladies  together, 
took  each  other  by  the  hand,  and  this  is  the  fashion  represented  in 
the  picture  just  described,  and  in  other  contemporary  illuminations. 
It  is  often  alluded  to  in  the  medisaval  writers.  The  reader  of  Chaucer 
will  remember  the  scene  in  '^  The  Flower  and  the  Leaf,^'  in  which 
the  knights  are  seen  strolling  into  the  beautiful  fields,  to  join  the 
ladies  who  were  there  following  their  recreations; — 

And  every  lady  tooke,  fuUe  womanly, 

By  the  bond  a  knight,  and  forth  they  yede  (w^ji/). 

And,  a  few  lines  further  on, — 

And  at  the  last  I  cast  mine  eye  aside, 

And  was  ware  of  a  lusty  company, 
That  came  rominge  out  of  the  fielde  wide, 

Honde  in  honde  a  knight  and  a  lady. 

In  the  Romances  of  the  Bound  Table,  at  the  festival  given  by 
King  Leodegan,  when  visited  by  King  Arthur,  the  latter  mounted 
hand  in  hand  with  the  fair  princess  Genievre,  afterwards  to  be  his 
queen^  firom  the  gate  up  into  the  palace.     So  with  Gauvain  and  the 
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maideii  in  the  dit^  or  lai^  of  the  ''  Chevalier  ik  PEsp^/'  printed 
in  the  first  yolome  of  Moon's  collections  of  fabliaux — 

Bncontre  lui  tailli  GkiiTaui 
£t  la  puoele  main  k  main. 

It  also  reminds  us  in  some  measure  of  the  picture  given  above. 
When  ladies  walked  together^  they  also  usually  held  hands  in  this 
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same  manner.  In  the  accompanying  cut,  taken  from  one  of  the 
illuminations  of  Queen  Mary's  Psalter,  of  the  beginning  of  the 
fourteenth  century,  a  party  of  damoiselles  are  seen  walking  in  the 
fields  thus  holding  each  other  by  the  hand.  It  was  less  common  with 
the  men,  and  seems  always  to  have  been  regarded  as  a  mark  of 
more  than  ordinary  friendship.  In  the  romance  of  "  Ogier  le 
Danois,''  when  the  Emperor  and  Ogier  become  reconciled,  the  sin- 
cerity of  their  frien^Jship  is  shown  by  their  walking  together  hand 
in  hand.  Or  they  walked  thus  when  employed  on  some  ceremonious 
occasions,  as  when,  in  the  Romances  of  the  Bound  Table,  the 
twelve  princes  of  Home  go  on  a  message  to  King  Arthur  from  the 
Emperor  Lucius,  they  approach  him  drawn  up  two  and  two,  each 
couple  holding  by  the  hand. 

Seats  were  not  abundant  in  the  feudal  ages,  but  the  ladies  appear 
to  have  been  remarkably  skilful  at  sitting  down  or  squatting  on  the 
ground.  This  was  the  constant  practice  when  the  knights  and 
ladies  were  taking  their  recreations  in  the  fields,  or  in  their  garden. 
In  the  Bomances  of  the  Round  Table,  in  the  scene  between 
Merlin  and  Yivione,  when  the  knights  and  ladies,  esquires  and 
maidens,  have  ceased  dancing,  the  ladies  and  maidens  sit  down  upon 
the  grass  to  look  on  at  the  exploits  of  their  companions  of  the  other 
sex  at  the  quintain,  and  at  other  such  games ;  and  in  a  somewhat 
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similar  scene^  wLich  is  laid  in  the  For£t  P^rillense^  where  King 
Bohorund  his  brother^  the  enchanter  Goinebaut^  and  their  com- 
panions^ find  a  knight  of  great  distinction,  and  his  ladj  of  no  less 
beantj^  seated  on  thrones^  and  witnessing  likewise  a  fair  party  of 
dancers^  the  lady  rises  to  salnte  the  king  and  his  friends^  and  invites 
them  to  sit  on  the  grass.  A  song  by  one  of  the  tronveres 
of  the  thirteenth  century,  Gaillaume  de  Yinier,  begins  by  telling  us 
that  the  songster  "  found  two  ladies  seated  in  a  verdant  meadow/' 

Dal^  un  pr^  Terdoiant 
GTrorai  deiu  dames  Mant. 

Just  in  the  same  manner^  in  a  poem  entitled  "  De  la  Fole  et  de  la 
Sage''  of  the  thirteenth  or  fourteenth  century,  the  writer  pretends 
to  see  '*  two  ladies  near  him  seated  on  the  grass/'  and  he  proceeds  to 
repeat  their  conversation — 

Enoor  xn'ett-il  aviB  que  je  doie  Teoir 

Dens  dames  delez  moi  desos  I'erbe  seoir. 

Juhinal,  Nouveau  Reeueil,  ii.,  p.  74i. 


A  HBDLBYAL  PICNIC. 


Not  only  a  seat  on  the  grass,  but  a  meal  on  the  grass,  was  often 
a  necessity  in  feudal  travelling,  when  places  of  entertainment  were 
not  found  everywhere,  and  the  knightly  travellers  were  obliged  to 
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cany  their  provisions  with  them  on  mnles  or  horses  of  burden.  A 
picture  by  an  Italian  artist  of  the  fourteenth  century,  in  a*  manu- 
script preserved  in  the  Imperial  Library  in  Paris,  represents  the 
miracle  of  the  multiplication  of  bread  described  in  the  Gospeh  The 
accompanying  cut  gives  the  portion  of  it  in  which  the  females  are 
seated  on  the  ground  receiving  their  bread,  and  furnishes  a  good 
illustration  of  the  medisBval  manner  of  squatting  on  the  grass.  But 
with  the  feudal  travellers  it  was  performed  with  somewhat  more 
ceremony,  and,  in  fact,  it  became  sometimes  a  veritable  pic-nic,  at 
least  in  form.  In  the  romance  of  Garin  de  Montglane,  Gkirin  and 
his  love,  the  fair  Mabile,  on  their  way  to  the  court  of  the  Count  of 
Limoges,  are  obliged  not  only  to  feed,  but  to  sleep,  on  the  grass. 
The  preparations  for  the  first  are  thus  described  in  the  romance  : — 
The  valet  drew  from  the  coffer,  or  chest,  a  table-cloth  {nape),  and 
spread  it  on  the  grass.  Then  he  took  out  bread,  and  wine,  and  fish, 
and  pigeon-pies  {pastis  de  coUmbiax),  of  which  latter  "  there  was 
plenty.''  He  next  sought  water,  to  wash.  When  the  repast  was 
finished,  as  night  began  to  approach,  the  valet  proceeded  to  make 
the  beds, ''  as  he  had  been  well  taught,"  of  fine  hay  newly  made ;  he 
made  a  thick  layer  of  it,  and  spread  over  it  white  sheets,  and  its  fair 
coverlet  of  scarlet  and  grise.*  To  gratify  any  of  my  fair  readers  who 
may  be  curious  to  know  the  exact  manner  of  this  process  of  bed- 
making  in  the  fields,  in  the  earlier  part  of  the  thirteenth  century — 
for  to  that  period  the  romance  belongs — ^here  are  the  very  words  of 

the  original —        • 

Li  Tallez  fist  les  lis,  qui  bien  en  fa  aprii, 
Be  beau  fain  qui  estoifc  noveUement  cueillie, 
Qmnt  oouche  li  fait,  si  li  a  blans  dras  mifl, 
£t  ton  bel  ooTertoir  d'eaoarlate  et  de  gris. 

It  was  not  only  in  the  fields,  and  in  the  open  air,  that  the  ladies 
sat  upon  the  ground.  The  readers  of  good  old  Francois  Villon,  who 
wrote  in  the  middle  of  the  fifteenth  century,  will  remember  the  lines 
of  the  "  Grand  Testament,''  in  which,  speaking  of  the  ladies  of 
Paris,  he  says, — 

Begarde-m*en  deux,  trois,  aaeites 

Sor  le  baa  du  ply  de  leun  robef, 

En  ces  monatien,  en  oes  eglises. 

In  the  Middle  Ages,  pews  were  little  known,  except  as  belonging  to 
favoured  individuals,  but  open  seats  were  still  less  known,  and  the 
ladies,  and  some  of  the  men  also,  whdn  listening  to  the  sermon  of 
the  preacher,  squatted  on  the  ground  as  they  did  in  the  fields.  This 
*  Stearlate  waa  a  doth  of  that  colour,  and  ^rif  was  a  rich  fur. 
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manner  of  sittings  or  squatting^  in  churchy  is  well  represented  in 
our  cut,  taken  from  a  manuscript  in  the  Britisli  Museum  (MS.  Harl. 
No.  2897,  fol.  157,  v°),  which  is  ascribed  to  the  reign  of  Henry  IV., 
that  is,  the  earlier  part  of  the  fifteenth  century.  It  was,  literally, 
open  churches  and  free  sittings.  The  same  volume  contains  several 
other  similar  groups ;  and  another  manuscript  in  our  great  national 
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collection  (MS.  Eeg.  20  C.  VII.,  fol.  77,  r°),  which  appears  to  belong 
to  the  latter  years  of  the  century  previous,  gives  us  a  similar  group 
of  persons  sitting  on  the  ground  to  listen  to  the  preacher. 

Before  the  feudal  period,  women  in  general  were  probably  not 
much  accustomed  to  riding,  or,  when  they  rode,  they  were  rather 
carried  by  the  horse,  as  a  beast  of  burden,  than  as  an  animal 
which  they  had  at  command.  We  have  already  given  examples  of 
ladies  riding,  both  sideways  and  astride,  taken  from  Anglo-Saxon 
VOL.  in. — ^NO.  I.  c 
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manuscripts^  but  it  is  probable  that  in  Western  Europe  this  was  not 
a  very  common  practice  before  the  feudal  period,  when  Womankind 
rose  to  a  higher  and  more  independent  position  in  society.  And 
even  then  it  was  probably  not  till  a  rather  late  period  that  the  prac- 
tice became  genei^al.  It  is  introduced  not  unfrequently  in  the  great 
romances  compiled  in  the  latter  part  of  the  twelfth  and  in  the  thir- 
teenth centuries,  but  the  conducting  of  the  lady  on  horseback 
appears  in  them  almost  as  a  ceremony.  The  ladies  appear  riding  in 
some  of  the  illuminations  to  these  romances,  which,  however,  are 
chiefly  of  the  fifteenth  century.  This  is  the  date  of  the  manuscript 
of  the  Boman  de  la  Violette,  or  of  Girard  de  Nevers,  which  has 
furnished  the  accompanying  cut,  representing  Girard  and  his  party 
on  their  way  to  the  tournament  of  Montargis.  It  is  a  very  good 
picture  of  a  party  of  knights  and  ladies  of  this  date  riding  on  a 
journey.     In  one  of  the  poems  printed  by  Jubinal  in  his  "  Nouveau 
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Eecueil,^'  the  Dit  des  Anel^s,  the  story  turns  on  the  pilgrimage  to 

St.  James  in  Galicia,  by  a  knight  and  his  lady.     The  knight  takes 

his  wife  with  him  reluctantly,  on  account  of  the  hardships  and 

dangers  of  such  a  journey;   they  were  well  mounted,  and  were 

accompanied  by  an  esquire,  and  by  a  valet  who  led  the  sumpter 

horse. 

Moult  bien  furent  montez,  s'orent  i.  escuiery 
Et  i.  loud  yallet  qui  menoit  le  Bommer. 
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A  lady  riding  prided  herself  on  her  dress,  and  on  the  richness  of 
her  trappings.  In  the  Eomances  of  the  Bound  Table^  the  damoi- 
selle  whom  Gtauvain  encountered  in  the  forest  was  mounted  on  a 
rich  palfrey  of  Niort  (a  place  which  appears  to  have  been  celebrated 
for  its  breed  of  horses),  and  she  had  an  ivory  saddle,  with  stirrups 
of  gold,  and  housing  of  scarlet.  The  bridle  was  of  gold,  with  gold 
fringe.  She  wore  a  surcoat  {bliauts)  of  white  satin,  and  a  wimple 
of  linen  and  silk,  and  her  head  was  inclosed  in  a  fine  tissue,  which 
formed  a  protection  against  the  sun.  In  the  Bomance  of  Gaufrey 
(one  of  the  Romans  de  Geste),  the  Princess  Flordespine  is  mounted 
on  a  valuable  mule,  the  saddle  of  which  was  of  ivory,  inset  with 
gold ;  on  the  bridle  was  set  a  gem  of  such  power,  that  it  gave  light 
in  the  darkness  of  night,  and  whoever  bore  it  was  safe  from  all 
disease.  The  housing  was  of  marvellous  workmanship ;  and  at- 
tached to  it  were  thirty  small  bells,  which,  when  the  mule  went 
on  a  gentle  amble,  produced  a  wonderful  melody*  At  a  later  period 
than  this,  Chaucer  says  of  his  wife  of  Bath — 

TJppon  an  amUere  eselj  Bche  sat, 
Wymplid  fol  wel,  and  on  hire  heed  an  hat 
As  brood  as  is  a  bocler  or  a  targe ; 
A  foot-mantel  aboute  hire  hnpee  large. 
And  on  hire  feet  a  paire  of  spores  soharpe. 

Among  the  pictures  in  an  illuminated  manuscript  in  the  British 
Museum  (MS.  Beg.  20  C.  VII.,  fol.  185,  v°),  of  the  latter  end  of  the 
fourteenth  century,  there  is  one  which  is  here  copied  (see  next  page), 
representing  the  ceremonious  entry  of  the  Duchess  of  Burgundy  into 
Paris  in  1369.  The  duchess,  in  her  rich  costume,  is  seated  upon 
her  palfrey.  Her  lady  of  honour,  who  rides  behind  her,  is  similarly 
mounted.  This  picture  might  almost  be  taken  to  represent  a  scene 
of  older  romance.  In  the  great  romance  cycle  of  Garin  de  Loherain, 
we  are  told  bow  the  noble  Princess  of  Maunenne,  the  fair  Blanche- 
flenr,  afterwards  the  queen  of  Pepin,  made  her  entry  into  Paris. 
''  She  had  her  head  bare,  and  a  robe  of  red  samit,  or  satin,  covered 
gracefully  her  limbs.  The  palfirey  which  carried  her  had  the  white- 
ness of  the  fleur-de-lis ;  its  housing  was  of  the  utmost  richness ; 
and  the  bridle  alone  was  worth  the  weight  of  a  thousand  pounds 
sterling.''  I  will  not  follow  the  poet  in  his  description  of  the  per- 
sonal beauty  of  the  lady,  or  of  the  richness  of  her  dress. 

The  ladies  of  the  feudal  period,  as  appears  by  the  pictures  in 
the  manuscripts,  rode  in  two  manners,  either  sideways  or  astride. 
Usually — ^probably  riding  steady  animals— they  rode  sideways;  but 
when  dames  of  what  we  may  perhaps  term  a  '' faster ''  character 
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moimted  spirited  horses,  and  especially  when  they  joined  in  hunting, 
they  rode  astride.  In  my  next  chapter  I  shall  give  some  pictures 
of  mediaeval  ladies  riding  in  this  manner.  But  there  is  one  circum- 
stance especially  deserving  of  remark.  In  all  the  illuminations  of 
manuscripts  with  which  I  am  acquainted,  whether  Anglo-Saxon, 
Anglo-Norman,  French,  or  English,  older  than  the  beginning  of  the 
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sixteenth  century,  the  lady,  when  riding  sideways,  always  sits  with 
her  legs  on  the  right  side  of  the  horse,  with  her  lefl  hand  towards 
its  head.  I  know  of  one  example  to  the  contrary.  A  manuscript  in 
the  British  Museum  (MS.  Harl.,  No.  2278),  of  the  latter  half  of  the 
fifteenth  century,  contains  a  copy  of  the  poet  Lydgate's  Life  of  St. 
Edmund,  rather  copiously  illuminated.  In  one  of  these  illumina- 
tions  (fol.  92,  r°),  illustrating  one  of  the  posthumous  miracles  of  the 
saint,  we  see  a  lady  riding  on  a  horse,  on  the  same  side  as  ladies 
ride  at  present.    But  the  story  of  the  miracle  is,  that  three  ladies. 
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one  of  whom  was  deaf,  the  other  dumb,  and  the  third  deprived  of  the 
nse  of  her  hands  and  feet,  went  together  to  the  shrine  of  the  saint 
to  be  cored ;  and,  as  the  only  way  of  conducting  thither  the  last  of 
these,  they  put  her  upon  a  horse.  She  is  not,  properly  speaking, 
riding,  but  is  placed  upon  a  strong  horse,  in  a  knight's  saddle,  in 
an  awkward  position,  and  has  evidently  no  command  over  the  horse. 
And  also  the  duchess  of  Burgundy  and  her  lady  in  the  preceding 
cut  are  introduced  riding  in  this  manner.  There  can,  I  think,  be  no 
doubt  that,  down  to  the  end  of  the  fifteenth  century,  or,  I  may  say,  to 
the  reign  of  Henry  VIII.,  ladies  riding  sideways  always  sat  with  their 
legs  on  the  right  side  of  the  horse,  and  with  their  lelt  hand  to  its  head. 
I  have  not  yet  been  able  to  ascertain  the  exact  time  at  which  the 
change  took  place,  or  how  it  arose,  but  I  suppose  the  cause  to  have 
been  that,  about  this  time,  the  ladies  abandoned  the  slow  and  easy- 
going animals  they  had  formerly  employed,  to  ride  more  spirited 
horses.  It  seems  evident  that,  to  possess  a  full  command  over  the 
horse,  the  rider  must  have  her  right  hand  to  his  head. 

During  the  ages  of  which  we  have  been  speaking,  the  ladies  rode 
either  the  mule  or  the  palfrey.  Previous  to  the  feudal  period  the 
mule  appears  to  have  been  little  known  in  Western  Europe,  for  the 
only  name  the  Anglo-Saxons  had  for  it  was  mul,  which,  of  course^ 
is  merely  the  Latin  mulus,  and  we  only  find  it  used  in  translating  the 
Latin  word  in  ecclesiastical  writings.  The  animal,  itself,  was  ap- 
parently of  an  inferior  breed,  and  used  only  for  menial  purposes.  The 
more  honourable  use  of  the  mule  was,  probably,  derived  from  the 
Saracens  in  Spain.  I  am  informed  by  a  friend.  Dr.  Hyde  Clarke, 
who  has  lived  long  in  the  East,  that  the  mule  of  the  East  is  a  much 
finer  animal  than  the  mule  of  our  northern  climates,  and  that  it  is 
especially  calculated  for  a  lady's  riding.  ''  A  fine  mule,"  he  tells  me, 
"is  showy,  will  go  at  a  good  rate,  with  a  steady  pace,  and  an  easy 
seat,  and  work  his  way  over  mountain-paths,  and  rocky  defiles,  and 
among  muddy  and  stony  ways.''  In  the  Carlovingian  i*omances, 
which  represent  especially  the  tradition  of  the  Saracenic  period, 
ladies  of  the  highest  rank  are  introduced  riding  upon  the  mule. 
'  Thus,  in  the  romance  of  Huon  de  Bordeaux,  the  Duke  Huon,  afber 
marrying  a  Saracen  princess,  when  starting  on  his  way  home, 
mounts  his  fair  Duchess  on  a  mule, — 

n  fait  la  dame  sor  i.  molet  monter ; — 
and  in  the  romance  of  Gktufrey,  as  just  quoted,  the  Princess  Plordes- 
pine  ia  mounted  on  a  mule.      So,  in  Parise    la    Duchesse,   the 
duchess  is  mounted  on  an  "  ambling  mule,*' 

Sor  i.  molet  anblant  font  la  dame  monteri 
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and  again,  farther  on,— 

Sor  i.  mcdet  anUant  ont  la  dame  mont^ 

Twice  in  the  romance  of  Garin  le  Loherain,  a  lady  of  tigli  rank 
is  introduced  mounted  on  an  "Arabian  mule.*'  I  might  bring 
forward  other  examples  of  this  use  of  the  mule  from  the  romances^ 
and  from  the  mediaeval  poetry  of  rather  a  later  date.  In  the  little 
poem  of  Hualine  and  Aiglantine^  printed  in  Moon's  collection^  we 
are  told  that : — 


Dame  Eglantine  ot  nne  mule, 
Miaudre  de  li  ne  fu  ains  nnle, 
Tote  blanche  con  un  cristaz ; 
Qui  8or  li  aiet  ne  sant  nul  max. 
Boef  la  porte  Tanbleure, 
Qu*il  ne  set  nule  autre  allure, 
Maifl  tant  par  yet  sinplemant 
Que  ro8^  ne  sant  noiant 
IVain  a  oil  chief  de  grant  paraje, 
Qui  moult  fu  fait  de  grant  bamaje ; 
La  oheyece  fu  tote  d'or, 
£n  Esgipte  la  firent  Mor ; 
LeB  regnes  sont  k  or  batues 
De  -BX  de  toie  bien  tissue. 
Sele  ot  bele,  et  bien  ovr^, 
De  tote  part  bien  atoni^» 
Et  moult  i  ot  assises  pierres 
Esmeraudes  qui  farent  chieres. 
De  paile  fu  la  corertuze, 
Qui  cele  a,  d'autre  n'a  cure ; 
Oar  tant  par  est  de  grant  health 
Que  j2k  sa  per  ne  troyerez. 
Li  enel  sont  de  blano  argent, 
Soror^  sont  et  ayenant. 
Li  estrier  sont  d*or  noiel^, 
Bien  forbi  et  bien  atom^. 
Una  eeperons  ot  la  puoele 
Dont  ne  yos  os  dire  noyele, 
Oar  plus  sont  ehter  si  esperon 
Que  li  roianmee  Salemon. 


The  lady  Eglantine  had  a  mule, 
Better  than  it  there  was  neyer  none, 
All  white  as  a  crystal ; 
Whoeyer  sits  upon  it  feels  no  eyil. 
It  carries  hor  gently  at  an  amble, 
Eor  it  knows  no  other  pace. 
But  goes  so  yery  easily 
That  she  does  not  eyen  feel  the  dew. 
It  has  a  rein  at  the  head  of  great  quality, 
Which  was  made  with  yery  great  richness ; 
The  bridle  waa  all  of  gold, 
The  Moors  made  it  in  Egypt ; 
The  reins  are  of  beaten  gold. 
With  silk-thread  well  woyen. 
.  Bhe  had  a  fair  saddle,  and  well  worked, 
Well  adorned  in  eyery  part. 
And  yery  nmny  gems  were  set  there ; 
Emeralds,  which  were  of  great  worth. 
The  houstDg  was  of  silk. 
She  who  haa  it,  oares  fop  no  other ; 
For  it  is  of  so  yery  great  beauty, 
ThaJb  you  will  neyer  find  its  equal. 
The  rings  are  of  white  silyer, 
They  are  doubly  gilt  and  handsome. 
The  stirrups  are  of  gold  nielloed. 
Well  polished  and  well  arranged. 
The  maiden  had  a  spur, 
Of  which,  I  dare  not  giye  you  a  description, 
For  her  spurs  are  of  more  worth 
Than  Salomon's  kingdom. 


MSon,  Ifouveau  Seeugil,  torn,  i,  p.  359. 

It  will  be  seen  that,  when  ladies  rode  abroad,  they  prided  them- 
selves on  the  beauty  of  their  trappings. 

As  the  age  of  feudalism  advanced,  the  mule  appears  gradually  to 
have  gone  out  of  use  for  riding,  and  the  ladies  took  to  the  palfrey. 
The  palfrey  always  held  a  high  place  in  the  stable,  and  the  great 
ladies  often  rode  it ;  but  the  mule  seems  to  have  been  considered 
as  having  a  steadier  and  more  certain  pace.  In  that  branch  of  the 
great  romance  cycle  of  the  fajnily  of  Lorraine^  which  tells  of  the 
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death  of  Begon  of  Belin^  the  fair  duchess  Beatris^  grieved  at  seeing 
her  husband  Begon  in  sorrowful  mood^  says^  to  console  him^ 
"Why  are  you  thoughtful^  sire  Begon;  you,  so  high,  so  noble,  so 
bold  a  knight  ?  Are  you  not  a  rich  man  in  the  world  ?  Gold 
and  silver  fill  your  coffers ;  vair  and  gris  (the  richest  clothes)  your 
wardrobes ;  on  your  perches,  you  have  hawks  and  falcons ;  in  your 
stables,  abundance  of  steeds,  palfreys,  mules,  and  horses  of  value/' 
Begon's  reply  reveals  one  .  of  the  finer  features  of  the  spirit  of 
feudalism.  "  Lady,  you  say  true ;  but  you  have  mistaken  in  one 
thing.  Wealth  does  not  consist  in  rich  clothes,  in  money  treasured 
up,  in  horses  of  value,  or  great  palfreys.  It  consists  in  friends,  in 
kindred;  the  heart  of  a  single  man  is  worth  the  gold  of  a  whole 
country."  We  see  here  the  palfrey  and  the  mule  reckoned  among 
the  most  valuable  animals  of  the  baronial  stud,  and  the  former 
placed  first.  In  this  same  cycle  of  romance,  as  already  stated,  we 
have  the  Princess  Blanchefleur  entering  Paris  mounted  on  a  palfrey. 
In  the  later  poetry,  ladies  are  continually  introduced  riding  upon 
palfreys,  and  the  mule  was  soon  abandoned.  Women  rode  more 
generally,  and  more  spiritedly ;  and  while,  on  one  hand,  the  prac- 
tice of  riding  astride  was  no  longer  considered  becoming,  on  the 
other,  as  I  suppose,  as  the  fair  riders  felt  the  want  of  greater  com- 
mand over  the  horse,  the  seat  was  changed  from  the  right  side  of 
the  horse  to  the  left.  So  far,  as  I  have  yet  been  able  to  trace  it, 
the  change  appears  to  have  taken  place  about  the  beginning  of 
the  sixteenth  century. 

In  primeval  times,  women  were,  probably,  carried  in  carts  or 
waggons,  when  the  family  moved  from  one  place  to  another,  if 
the  latter  were  rich  or  powerful  enough  to  command  "such  means  of 
locomotion,  which,  were,  no  doubt,  very  clumsy  and  inconvenient. 
In  later  times,  when  ladies  rode,  this  mode  of  carriage  still  con- 
tinued in  use;  but,  apparently,  only  on  special  occasions.  The 
carriage,  itself,  was  called,  in  Latin,  carta  ;  and  in  French,  and  later 
English,  a  ca/r  or  char.  Ducange  quotes  an  early  Latin  treatise  on 
the  miracles  of  St.  Liudegar,  the  writer  of  which,  speaking  of  a  lady 
and  her  daughter,  "The  mother  and  daughter  placed  together  in  a 
char  (in  una  carra  mater  simul  etfilia  positce),  were  brought  to  our 
church."  In  the  feudal  period,  these  chars  became  objects  of  pride 
and  ostentation,  and  were  used  on  great  ceremonial  occasions.  A 
curious  poem,  entitled,  ''  Le  Toumoiement  aus  Dames,"  which  M. 
Paulin  Paris  thinks  may  be  ascribed  to  so  early  a  period  as  the  year 
1185^  tells  us  how  knighthood,  having  so  far  fallen  into  neglect 
that  tournaments  had  ceased,  the  ladies  consulted  together,  and 
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decided  on  holding  a  tournament  of  their  own.  Among  those  who 
attended  this  tournament  are  introduced  the  names  of  nearly  all 
the  great  ladies  of  France.  Among  others^  was  the  Countess  of 
Britany,  who  summoned  all  her  ladies  to  come  in  chars,  for  the  pur- 
pose, as  she  said,  of  making  greater  pomp — 

La  contesse. . .  si  a  mand^e  OThe  coaxii;e6s  has  smnmoned 

Toutes  sea  damea  eanz  Mohara  All  her  ladies,  without  sparing, 

Qu*elles  vienent  dedenz  lea  ohara,  That  the/  come  in  chars, 

Qu'ainti,  oe  dist,  le  voudra  fere,  Por  thus,  she  said,  she  would  do. 

For  plus  le  beuban  contrefere.  To  better  represent  the  pomp. 

In  the  thirteenth  century,  these  chars  were  evidently  looked  upon 
as  marks  of  pride,  and  as  belonging  only  to  people  of  rank  and 
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gentility;  for  PhiUp  le  Bel,  King  of  France,  by  an  ordonnance 
given  in  1294,  forbade  the  use  of  chars  to  the  wives  of  citizens.  In 
the  Boman  de  la  Bose,  the  lady  Venus  is  described  as  riding  in  a 
char  drawn  by  six  doves.  On  the  reconciliation  of  Bichard  U.  with 
the  citizens  of  London,  when  the  king  and  his  queen  entered  the 
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city  in  pompous  procession,  she  had,  in  her  train,  two  chars  filled 
with  her  court  ladies.  One  of  them  was  overturned,  and  Eichard 
of  Maidstone  tells  us,  exultingly,  how,  in  their  fall,  the  ladies 
exposed  their  persons  unbecomingly  to  the  gaze  and  jeers  of  the 
multitude,  as  he  looked  at  it  as  a  judgment  of  heaven  upon  the 
extravagance  of  the  time,  of  which,  he  considered  the  use  of  chars 
as  one  of  the  signs — 

Nsmque  sequimtur  earn  cumu  duo  oum  dominabus ; 

Bexerat  hos  Phaeton,  unns  enim  ceoidit. 
Pemina  feminea  sua  dum  sic  femina  nudat, 

Yix  potent  risum  plebi  retinere  auum. 
Gasus  et  iste  placet,  Teniat,  ro^,  quod  mihi  aignat, 
Cormat  ut  luxus  et  malos  omnis  amor. 

In  the  fifteenth  century,  the  use  of  the  char  appears  to  have 
become  common,  and  we  meet,  more  jfrequently,  with  pictorial 
representations  of  it  in  the  illuminated  manuscripts.  The  one  given 
in  our  cut,  is  taken  from  a  manuscript  in  the  British  Museum 
(MS.  Eeg.  14,  E.  V.  fol.  408),  of  the  fifteenth  century.  It  is  the 
usual  form  of  the  char,  as  we  see  it  in  manuscripts,  and  had  pro- 
bably remained  unaltered  from  a  very  early  period.  It  is  an  open 
carriage,  or  van,  with  a  body  like  that  of  a  waggon,  and  aji  arched 
roof  supported  upon  wooden  posts.  Inside  were  seats  and  cushions 
for  the  ladies,  and  other  conveniences  and  luxuries.  The  whole 
carriage  was  sometimes  adorned  with  rich  ornaments,  and  covered 
with  curtains.  The  seat  for  the  driver  was  outside,  in  front,  or 
often,  he  sat,  like  a  postillion,  on  one  of  the  horses.  Our  next 
cut  furnishes  a  good  example  of  the  ladies'  char.  It  is  taken  from 
a  finely  illuminated  manuscript  of  the  French  translation  of  Yale- 
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rius  Maximus,  of  the  latter  part  of  the  fifteenth  century,  preserved 
in  the  Imperial  Library  in  Paris  (No.  6984),  and  represents  the 
story  of  Tullia,  the  Queen  of  Tarquin  the  Proud,  ordering  her 
charioteer  to  drive  over  the  body  of  her  slaughtered  father,  Servius 
Tullus. 


2S0  NEW  FACTS  m  BCONOMIO  BOTANT. 

NEW  FACTS  IN  ECONOMIC  BOTANY : 

THE  PBOP£BIIES  OF  THE  OBNUS  COJB/^R/X— THE  LEAVES  OF  THE 

DAGOEB  FLANt. 

BY  JOHN  B.   JACEBON^  A.L.S., 
Cantor  of  the  Moaeom,  Eew. 

Ths  genus  Coriaria  has  long  been  one  of  interest  to  botanists^ 
owing  to  pecnliarities  of  structure,  from  which  it  has  been  placed  by 
various  authorities  in  diflTerent  natural  orders,  and  by  some  the 
characters  have  been  considered  suflBciently  distinct  to  constitute  a 
separate  natural  order  imder  the  name  of  Oor%ari(B,  which  arrange- 
ment has  been  confirmed  by  Dr.  Hooker  and  Mr.  Bentham  in  their 
Genera  Plantarum,  where  the  order  is  placed  between  Anacardiacesd 
and  MoringesB.  Pour  or  five  species  of  Coriaria  are  known.  They 
are  found  in  southern  Europe,  Peru,  New  Grenada,  New  Zealand, 
Nepal,  etc.  They  are  all  shrubs,  with  opposite,  simple,  ribbed, 
entire,  ovate,  cordate,  or  lanceolate  leaves.  The  flowers  are  white, 
and  hang  in  clusters,  and  are  either  monoecious,  dioecious,  or  her- 
maphrodite. The  calyx  is  five-parted  and  bell-shaped,  and  the 
corolla  has  five  fleshy  petals,  from  the  base  of  which,  and  beneath 
the  ovaiy,  spring  ten  stamens.  The  fruit  is  composed  of  five 
carpels,  seated  upon  a  thickened  receptacle,  and  surmounted  by 
five  stigmas. 

In  New  Zealand,  Coriaria  sarmentosa  is  called  the  ''  Tutu,'*  or 
wine -berry  shrub,  from  its  shining,  black,  berry-like  fruits,  being 
full  of  a  sweet,  dark-red  juice,  which  the  natives  express  both  for 
use  as  a  beverage  and  also  for  soaking  their  baked  fern-root  in 
before  eating.  It  is  remarkable  that  the  seeds  themselves  are 
highly  poisonous,  but  the  juice,  when  expressed  and  strained,  is 
quite  harmless.  This,  however,  has  some  analogy  in  the  fr*uit  of 
the  Stryehnos  nux  vomica,  the  seed  in  that  fruit  being,  as  everyone 
is  aware,  the  seat  of  the  alkaloid  strychnine,  while  the  pulp  which 
surrounds  the  seed  is  eaten  and  relished  by  the  natives  in  many 
countries  where  the  plant  grows.  The  efiects  produced  by  eating 
the  seeds  of  0.  sarmentosa^  Forst.,  are  convulsions  and  delirium,  which 
in  many  cases  continue  several  hours,  and  frequently  terminate 
&tally. 

A  case  is  recorded  in  a  New  Zealand  paper  of  a  man  belonging 
to  one  of  the  native  regiments  having  nearly  killed  himself  by 
eating  these  berries.    The  symptons,  it  is  said,  strongly  resembled 
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those  of  poisomng  by  strychnine.  •  Chloroform  was  administered^ 
the  inhalation  of  which  quickly  relieved  the  patient.  When  chloro- 
form is  not  at  hand,  an  injection  of  half  a  drachm  of  extract  of 
conium,  mixed  with  a  pint  and  half  of  warm  water,  and  given 
occasionally  as  the  fits  of  delirinm  come  on,  is  said  to  be  the  next 
best  remedy.  Camphor,  oil,  or  soap,  are  also  recommended  as  good 
antidotes. 

The  most  remarkable  instance  of  the  poisonous  properties  of  the 
Coriaria  is  mentioned  in  a  letter  from  Dr.  Haast,  of  Canterbnry, 
New  Zealand.  It  occurred  to  an  elephant  which,  after  being  landed 
at  Otago,  was  marched  inland  by  its  owner  for  a  considerable  dis- 
tance. Arriving  at  a  suitable  halting  place,  where  the  vegetation 
was  abundant,  the  owner  determined  to  give  the  animal  a  spell  of  a 
few  days'  feeding.  The  grass,  which  had  been  burnt  oflf  during 
the  previous  season,  had  shot  up  again  with  renewed  vigour,  and 
amongst  it  was  a  very  fine  crop  of  succulent  young  plants  of 
Coriaria.  The  elephant  fed  amongst  this  herbage  for  four  hours, 
and  afterwards  went  to  a  neighbouring  creek  and  had  a  long  drink. 
In  turning  back,  the  animal  began  to  reel,  fell  on  the  ground,  and 
died  after  three  hours  ;  so  that  it  took  only  seven  hours  from  the 
time  the  beast  began  to  feed  amongst  the  plants  until  he  died.  It 
would  seem  from  this  instance  that  the  poison  must  be  very 
virulent.  It  is,  moreover,  remarkable  that  the  elephant  should, 
like  sheep  and  cattle,  eat  the  plant,  while  the  horse  will  not 
touch  it. 

A  similar  poisonous  property  seems  to  reside  in  C,  myrUfolia,  L., 
a  deciduous  shrub,  with  myrtle-like  foliage,  native  of  Europe,  the 
fruits  of  which  are  reported  to  have  caused  the  death  of  several 
French  soldiers  in  Catalonia.  The  leaves,  which  likewise  contain 
some  proportion  of  the  same  poisonous  principle,  have  been  used  to 
adulterate  senna,  and  serious  consequences  have  been  the  result. 
The  poisonous  principle  from  this  species  has  been  extracted  in 
France,  and  called  by  chemists  Coriamyrtine. 

A  species  of  Coriaria,  0.  thyndfoUa,  H.  B.,  grows  in  Peru  and 
New  Grenada,  and  is  there  called  the  Ink  Plant,  from  the  fact  of 
the  juice  beiug  used  as  a  substitute  for  ink.  There  is  indeed  a 
tradition  prevalent  in  New  Grenada,  which  is  worth  recording  here. 
It  happened  during  the  Spanish  administration  that  a  number  of 
written  documents,  destined  to  the  mother  country,  were  embarked 
in  a  vessel  and  transmitted  round  the  Cape.  The  voyage  was 
unusually  tempestuous,  and  the  documents  got  wetted  with  salt 
water.     Those  written  with  common  ink  became  nearly  illegible. 
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whereas  .those  written  with  '^  chanchi  "  (the  name  of  the  juice)  re- 
mained unaltered.  A  decree  was  therefore  issued  that  all  govern- 
ment communications  should  in  future  be  written  with  the  vegetable 
juice.  Whether  this  story  is  true  or  not,  we  are  not  in  a  position  to 
vouch ;  but  Dr.  Jameson,  the  Professor  of  Botany  at  Quito,  writing 
to  a  friend  in  England,  says  that  he  generally  uses  this  vegetable 
ink  in  preference  to  the  commercial  article,  as  it  does  not  so  readily 
corrode  a  steel  pen.  The  ink,  when  first  used,  has  a  reddish  tinge, 
but  becomes  quite  black  after  a  few  hours. 

These  plants,  then,  it  will  be  seen  have,  besides  a  botanical,  a 
peculiar  economic  and  chemical  interest,  which  we  think  are  worth 
investigation  by  those  who  reside  in  the  localities  where  they  grow, 
and  who  thus  have  facilities  offered  them  for  such  an  examination. 

A  new  material  for  ladies*  bonnets,  together  with  a  bonnet  made 
of  the  same,  has  recently  been  received  at  the  Kew  Museum.  The 
material  in  question  is  the  prepared  epidermis  of  the  leaves  of  the 
West  Indian  Dagger  Plant,  Yucca  aiaifoUa,  L.  This  grows  to  a 
large  size  in  the  West  Indian  islands,  and  consequently  produces 
leaves  of  greater  length  and  width  than  those  yuccas  usually  seen 
in  our  own  gardens ;  so  that  a  tolerable  length  of  material  is  yielded 
by  one  leaf.    . 

The  preparation  and  application  of  this  new  material  is  due  to 
the  ingenuity  of  a  Mrs.  Josephs,  of  Falmouth,  Jamaica.  Her  mode 
of  proceeding,  however,  has  not  transpired.  The  substance  is 
simply  the  epidermis  of  the  leaf,  thoroughly  cleansed  of  all  succulent 
and  fibrous  matter,  and  then  apparently  carefully  bleached,  perhaps 
with  chloride  of  lime,  or  dyed,  as  occasion  requires.  In  the  Kew 
Museum  are  specimens  simply  bleached  as  well  as  dyed,  the 
colours  (mauve  and  blue)  being  derived  from  Judson's  dyes,  now 
so  much  advertised  for  ladies'  use. 

Though  so  delicate,  and  apparently  firagile,this  material  is  said  to 
be  veiy  durable,  not  readily  taking  the  dirt  or  changing  colour.  If 
it  can  be  produced  and  prepared  in  Jamaica,  and  sent  to  this  country 
at  a  sufficiently  cheap  rate  to  make  it  "pay,"  we  have  no  doubt 
it  may  become  an  article  of  trade ;  that  is,  of  course,  providing  a 
supply  could  be  ensured  to  meet  the  demand :  and,  considering  the 
small  quantity  of  material  required  at  the  present  time  to  make  a 
bonnet,  there  seems  to  be  no  probability  of  a  failure  on  this 
score. 
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COCCOLITHS  AND  COCCOSPHBRES :  AND  NOTES  ON 
ORGANIC  BODIES  IN  BEIGATE  FIRESTONE. 

BY   HBNBY  J.   SLACE^   F.G.8.^   SIC.   BOTAL  MIC.   80C. 
{TFUh  a  Plate.) 

The  recent  acquisition  of  knowledge  concerning  deep-sea  life,  has 
materially  increased  [the  interest  attaching  to  the  organic  bodies 
known  as  Ooccoliths  and  Goccospheres.  These  objects  do  not  exhibit 
any  preference  for  depth.  Dr.  Wallich  informs  me  that  they  are 
readily  obtained,  for  example,  off  the  coast  of  Plymouth,  at  about 
seventeen  fathoms ;  but  they  appear  to  play  an  important  part  in 
regions  far  below  those  in  which  any  of  the  higher  species  of  marine 
plants  have  been  found.  The  sketches  appended  hereto  will  show 
those  who  are  unacquainted  with  them  the  general  appearance  of 
these  objects,  better  than  a  verbal  description.     (See  Plate.) 

They  were  first  noticed  by  Ehrenberg  in  chalk,  and  described 
by  him  as  mineral  concretions  of  particles  derived  from  organic 
bodies.      Not   having  the   original ,  [paragraphs  of   the    Prussian 
naturalist  before  me,  I  quote  from  the  '^  Micrographic  Dictionary  " 
(article  Chalk) : — ''The  cementing  material  of  chalk  consists  of  very 
minute,  numerous,  and  remarkable  bodies  called  crystalloids.     They 
are  elliptical,  or  rounded  and  flattened,  from  lAOfiOV  to  l-2,50(y' 
in  length;  the  most  numerous,  perhaps,  1-3,000^';  Bome  of  them 
consist  of  a  simple  ring,  in  others  it  is  marked  with  pretty  regular 
transverse  lines,  so  as  to  make  it  appear  jointed ;  in  others  again 
there  is  a  thinner  central  portion,  often  exhibiting  one  or  more 
granules.     M.  Ehrenberg  regards  these  as  arising  from  the  disinte- 
gration of  the  microscopic  organism  forming  the  chalk,  into  much 
more  minute  calcareous  particles,  and  their  reunion  into  regular 
elliptical  plates  (or  disks),  by  a  peculiar  process,  differing  essentially 
from,  and  coarser  than,  that  of  crystallization,  but  comparable  with 
ilr— one  probably  preceding    all  slow  crystalline  formations,  and 
causing,  but  not  alone,  the  granular  state  of  solid  inorganic  matter.'' 
This  very  gratuitous  hypothesis  was  not  found  conformable  with 
subsequently  discovered  facts.  The  Bev.  J.  B.  Beade  first  recognized 
the  ''crystalloids''  as  organic,  Mr.  Sorby  noticed  their  resemblance  to 
recent  objects  from  the  sea-bed,  and  they  were  investigated  by  Dr. 
Wallich,  Professor  Huxley,  and  others.    Mr.  Sorby  figured  chalk 
Ooccoliths  (as  Professor  Huxley  called  them)  in  the  "  Annals  of 
Natural  History,"  1861.    He  noticed  a  radiatory  arrangement  of  the 
carbonate  of  lime^  and  sketched  some  of  a  granular  character. 
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The  easiest  way  to  ^e  these  objects  is  to  place  a  drop  of  water 
on  a  slide,  and  rnb  into  it  a  particle  of  chalk  in  the  shape  of  whit^ 
ing,  cover  with  glass,  illuminate  with  one  of  the  small  stops  of 
an  achromatic  condenser,  and  employ  a  power  of  about  500.  Fig. 
2  represents  Goccoliths  and  other  minute  bodies  drawn  from  a  slide 
so  prepared.  It  will  be  found  that  the  Goccoliths  are  by  no  means 
uniform  in  size,  exact  appearance,  or  degree  of  convexity. 

In  the  "Annals  of  Natural  History'' for  the  same  year.  Dr. 
Wallich  mentioned  the  abundance  of  Goccoliths  to  be  found  in  the 
sea-bed,  and  he  described  and  figured  ^'  Goccospheres  ''  as  "  minute 
spherical  cells,  having  a  defined  limitaiy  wall,  and  upon  their  outer 
surface  the  Goccoliths  of  Professor  Huxley,  arranged  at  nearly  regular 
intervals.  The  cells  when  crushed  are  seen  to  contain  a  homogenous, 
gelatinous,  and  almost  colourless  matter,  exhibiting  no  visible  trace 
of  organization,  and  in  all  probability  consisting  of  sarcode.  This 
wall  of  the  cell  may  be  distinctly  seen  under  a  high  power;  but 
fix)m  the  minuteness  of  the  entire  structure  I  am  unable  to  do  more 
than  attest  its  existence.''  Dr.  Wallich  met  with  the  cell  in  a 
fractured  condition. 

He  further  says,  "  Goccoliths  are  of  an  oblong  shape,  concave  in 
their  internal  aspect,  namely  that  on  which  they  are  attached  to  the 
surface  of  the  Goccosphere  cells,  and  convex  externally.  In  short 
they  are  spoon-shaped,  only  with  a  much  less  marked  concavity." 
He  found  their  average  length  1-2,700^^,  and  suggested  that  as  they 
occurred  in  adhesion  to  Textularia,  there  might  be  some  connection 
between  the  two. 

Dr.  Wallich's  figures  exhibit  a  tendency  to  a  dotted  or  beaded 
formation,  and  in  one  sketch  he  showed  two  small  central  spots. 

Professor  Huxley  read  a  paper  on  this  subject  before  the  British 
Association  (reprinted  this  year  in  "Quart.  Jour.  Mic.  Soc," 
October,  1868).  He  referred  to  Gaptain  Dayman's  soundings 
in  1857,  in  the  North  Atlantic  Telegraph  Plateau.  In  the  mud 
thus  obtained  he  found  the  Goccoliths,  and  assumed  them  to  be 
inorganic  because  they  were  rapidly  dissolved  by  dilute  acids. 
Thus  they  received  their  doubtfully  appropriate  name  of  Goccoliths, 
or  ^*  berry-stones." 

Gaptain  Dayman  found  the  fresh  mud^from  the  Atlantic  sea-bed 
very  sticky,  and  Professor  Huxley  ascertained  this  to  arise  from  the 
presence  of  a  gelatinous  substance  in  lumps  of  all  sizes,  from  patches 
visible  with  the  naked  eye  to  excessively  minute  particles.  They 
contained  "  granules,  Goccoliths,  and  foreign  bodies."  ''  Solution 
of  iodine  stains  the  granules  yellow,  while  it  does  not  affect  ike 
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matrix.  Dilute  acetic  acid  rapidly  dissolves  all  bat  the  finest  and 
some  of  the  coarsest  granules^  bat  apparently  has  no  effect  on  the 
creatare.  Moderately  strong  solution  of  caustic  soda  causes  the 
matrix  to  swell  up.  The  granules  are  little  affected  by  weak 
alkalies^  but  are  dissolved  by  strong  solutions  of  caustic  soda  or 
potash/' 

Professor  Huxley  thus  describes  the  varieties  of  Coccoliths  he  calls 
''  Discoliths  "  and  "  Oyatholiths/'  the  former  being  ''  oval  disooidal 
bodies  with  a  thick  refracting  rim,  and  a  thinner  central  portion, 
ake  greater  part  of  which  is  occupied  by  a  slightly  opaque,  as  it 
were,  cloud-like  patch/*  These'bodies  are  between  1-4,000''  and 
1-5,000''  in  long  diameter,  but  may  be  found  1-2,700"  or  1-11,000". 
The  Gyatholiths  are  described  as  ^^  oval,  convex  on  one  face,  and  fiat 
or  concave  on  the  other/'  When  lying  fiat  they  "  appear  composed 
of  two  concentric  zones,  surrounding  a  central  corpuscle."  Size 
from  about  1-1,000"  to  1-8,000"  in  length. 

To  make  what  h%  conceives  to  be  their  structure  more  clear. 
Professor  Huxley  says,  ''  supposing  it  (a  Cyatholith)  to  rest  upon 
its  curved  surface,  it  consists  of  a  lower  plate,  shaped  like  a  deep 
saucer  or  watch-glass ;  of  an  upper  plate  which  is  sometimes  fiat, 
sometimes  more  or  less  watch-glass  shaped;  of  the  oval  thick- 
walled,  fiattened  corpuscle,  which  connects  the  centre  of  the  two 
plates,  and  of  an  intermediate  substance,  which  is  closely  connected 
with  the  under  surface  of  the  upper  plate,  or  more  or  less  fills  up 
the  interval  between  the  two  plates,  and  often  has  a  coarsely  gran- 
ulated margin.     The  upper  plate  always  has  a  less  diameter  than 

the  lower,  and  is  not  wider  than  the  intermediate  substance 

Suppose  a  couple  of  watch-glasses,  one  rather  smaller  and  much 
flatter  than  the  other;-  turn  the  convex  side  ot  the  former  and  the 
concave  side  of  the  latter,  interpose  between  the  two  a  hollow 
spheroid  of  wax,  and  press  them  together — these  will  represent  the 
upper  and  lower  plates  and  the  central  corpuscle.  Then  pour  some 
plaster  of  Paris  into  the  interval  left  between  the  watch-glasses  and 
that  will  take  the  place  of  the  intermediate  substance.''  The 
sketches  attached  to  this  description  represents  the  Cyatholiths  as 
very  much  like  shirt  studs,  the  front  piece  being  either  a  simple 
curve  or  fiat. 

I  suppose  the  objects  which  I  have  found  in  abundance  in  the 
deep  sea  mud,  which  Dr.  Carpenter  obligingly  furnished  me  with, 
are  '^  Cyatholiths,"  and  if  so  I  think  they  will  be  found  still  more 
complicated  than  they  are  represented  in  the  preceding  account.  I 
examined  them  with  various  powers.  Boss's  i  inch,  Beck's  i  and  ^V> 
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Dr.  Wallicli  gives  his  reasons  for  mamtaining  that  the  free 
GoccoUths  met  with  have  been  invariably  derived  in  the  first 
instance  from  the  spherical  bodies  discovered  by  him  in  I860,  in 
soundings  from  the  North  Atlantic,  and  to  which  he  assigned  the 
name  of  Coccospheres.  He  is  also  of  opinion  that  the  Coccospheres 
have  no  direct  relation  to  the  protoplasmic  substance  Huxley  calls 
Bathybium.  Dr.  Wallich  points  out,  in  opposition  to  Professor 
Huxley's  hypothesis,  that  in  pure  globigerine  deposits,  in  which 
there  is  scarcely  a  trace  of  slimy  matter,  Coccoliths  and  Coccospheres 
exist  in  profusion. 

A  tendency  towards  beading  is  very  noticeable,  in  the  Coccoliths 
I  have  seen,  and  this  may  indicate  an  approximation  to  the  vegetable 
rather  than  to  the  animal  series.  In  the  sea  depths  it  is  probable  that 
other  organisms  besides  diatoms  discharge  vegetable  functions,  and 
I  would  suggest  the  advisability  of  considering  whether  this  may 
be  the  case  with  the  Coccoliths  and  Coccospheres.  In  the  present 
state  of  science,  no  one  expects  the  distinctions  between  animal  and 
vegetable  life  to  be  sharp  and  clear  in  the  lower  organisms ;  but  I 
pre&iume  bodies  would  be  ranged  as  vegetables  if  their  chief 
nutritive  processes  consisted  in  bringing  inorganic  matter  within 
the  circle  of  life ;  and  in  the  animal  series,  if  the  main  part  of  their 
food  consisted  of  matter  already  organized,  in  however  slight  a 
degree. 

Under  the  polariscope  CoccoUths  shine  brilliantly,  with  a 
whitish  light,  diversified  by  dark  markings,  which  often  look  cruci- 
form; though  a  magnification  of  about  900  or  1000  will  usually 
show  that  this  appearance  depends  upon  the  position  occupied  by  the 
denser  portions.  The  thin  margin,  noticeable  in  many  specimens,  acts 
feebly  upon  the  polarized  light ;  the  little  beads  or  spherules  act 
strongly,  and  the  interspaces  are  dark.  To  see  the  true  action  of 
polarized  light,  the  power  should  be  suflScient  to  show  the  little 
nodules  or  beads  sharply,  when  the  analyzing  and  polarizing  prisms 
are  so  arranged  as  to  allow  light  to  pass  freely.  Upon  changing 
their  position  so  as  to  give  a  dark  ground,  each  bead  glistens  with 
a  phosphoric-looking  lustre. 

I  pass  from  the  Coccoliths  to  some  bodies  which  a  cursory 
inspection  might  lead  one  to  imagine  to  be  related  to  them,  and 
which  may  be  found  abundantly  in  that  carious  material,  the  Beigate 
Firestone,  which  consists  of  loosely  aggregated  particles,  appa- 
rently siliceous,  and  of  two  kinds.  One  kind  is  irregular  and  angular, 
acting  strongly  upon  polarized  light.  The  other  is  more  or  less 
spherical,  or  discoid,  and  presents  the  aspect  of  an  organic  cell. 
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My  attention  was  called  to  these  bodies  by  Mr.  Wenham,  in  a  letter 
dated  April  14,  1868,  in  wbicli  lie  said,  ^'  I  herewith  enclose  a  small 
sample  of  Reigate  Firestone ;  it  endures  a  greater  degree  of  heat 
without  melting  or  cracking  than  any  of  the  composts  made  up  of 
fire-clay;  its  non-cracking  qualification  is  attributable  to  the 
remarkably  loose  state  of  aggregation  of  its  component  particles. 
It  is  stated  to  be  composed  of  silex.  Under  the  microscope, 
though  containing  numerous  sharp  and  angular  quartzose  frag- 
ments (best  distinguished  under  the  polariscope),  yet  the  great 
body  of  it  is  composed  of  spherules  of  somewhat  uniform  size. 
These  spherules,  examined  in  water,  or  Canada  balsam,  appear  to 
be  filled  with  granules,  or  to  ,be  vesicular,  and  are  not  sensible  to 
polarized  light.'' 

In  water  or  Canada  balsam,  and  with  transmitted  light,  these 
bodies  appear  flattened,  or  discoid,  and  to  be  furnished  with  a  margin 
or  rim  which  is  sometimes  beaded.  In  Fig.  3,  a  represents  one  of  them 
in  a  sound  state ;  6  and  c  show  difierent  degrees  of  rupture  which, 
if,  as  I  suppose,  they  are  organisms  of  some  sort,  must  have  pre- 
ceded their  fossilization ;  c!  is  a  curious  instance  of  one  of  these 
bodies  adherent  to  a  semi-crystalline  mass  of  silex,  and  joined  by  a 
thread  to  another  which  is  incomplete.  Many  of  the  angular  par- 
ticles exhibit  traces  of  organization  adhering  to  them,  chiefly  in  the 
form  of  beaded  threads ;  e  is  a  transparent  fragment,  exhibiting  no 
structure  except  the  holes. 

The  sketches  in  Fig.  8  must  not,  however,  be  taken  as  correct 
indications  of  the  real  forms  of  a,  6,  and  c,  but  as  giving  their 
apparent  forms  as  seen  with  transmitted  light,  and  focussed  so  as  to 
give  the  clearest  view.  In  reality,  the  objects  are  mostly  spherical, 
and  there  is  no  sharp  distinction  of  centre  and  margin.  A  small 
spherical  body,  transparent  and  refractive,  will  never  be  seen  in 
true  shape  by  high  powers  and  transmitted  light.  If  such  a  body 
has  markings  all  over  it,  and  a  surface  one,  at  the  highest  point 
immediately  under  the  objective,  is  brought  in  focus,  those  msurk- 
iugs  which  surround  what  in  such  a  position  is  the  horizontal 
diameter  of  the  sphere  will  not  be  seen  at  all,  or  seen  indistinctly, 
according  to  the  dimensions  of  the  sphere  and  the  penetrating 
power  of  the  objective.  If  we  then  focus  objects  in  the  plane  of  the 
horizontal  diameters,  as  at  a  and  by  Fig.  4,  we  shall  get  the  appear- 
ance of  a  bright  definite  margin,  although  it  does  not  really  exist. 
It  is  an  optical  margin  of  distinct  vision,  not  a  physical  one.  The 
apparant  thickness  of  this  margin  will  depend  upon  the  refractive 
power  of  the  body. 
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I  could  not  succeed  in  deciphering  tlie  detailed  markings  of 
these  objects  when  reflected  light  was  employed.  That  mode  of 
illumination  sufiBced  to  show  the  general  correctness  of  Mr.  Wen- 
ham's  denomination  '^spherules/'  although  they  are  somewhat 
irregular.  They  are  rough  outside,  and,  by  comparison  of  the 
various  appearances,  which  they  exhibit  under  certain  conditions, 
I  should  liken  them  to  heads  of  spores,  and  am  led  to  conjecture 
that  they  may  be  referred  to  one  of  the  minute  cryptogams. 

The  Reigate  Firestone  occurs  in  the  upper  greensand  beds, 
and  in  such  a  position,  either  estuarine,  or  marine  organic 
remains  might  be  looked  for. 


ASTRONOMICAL  NOTES  FOR  FEBRUARY :  PROGRESS 
OF  ASTRONOMY  IN  1868. 

BY  W.  T.  LYNN,  B.A.,  F.E.A.S. 
Of  the  Boyal  Obflerratorr,  Greenwich. 

In  commencing  our  Astronomical  Notes  in  a  new  volume  of  The 
Student,  it  will  be  interesting  to  recall  the  most  noteworthy  events 
in  the  progress  of  astronomy  during  the  past  year ;  and  the  present 
month  of  February  is  a  very  convenient  one  in  which  to  do  so, 
since  it  may  be  presumed  that  all,  or  nearly  all,  matters  of  impor- 
tance which  occurred  in  1868,  are  now  made  known. 

The  Sun. — The  principal  point  of  interest  in  regard  to  the 
great  central  luminary  of  our  system,  has  been  the  observation 
of  the  total  solar  eclipse  last  August.  British,  French,  Prussian, 
and  Austrian  expeditions  were  sent  out,  and  were  all,  more  or  less, 
successful.  The  accounts  of  the  English  observers.  Major  Tennant, 
Lieutenant  Herschel,  and  their  colleagues,  will  be  found  referred  to 
in  the  November  number  of  The  Student,  which  also  contains  a 
translation  of  the  account  of  Dr.  Weiss,  who  had  charge  of  the 
Austrian  expedition.  The  German  observations  were  made  at  Aden ; 
the  French,  in  Hindostan  and  in  the  Malayan  peninsula,  by  M. 
Janssen  and  by  M.  Stephan  respectively.  A  conclusion  of  great 
importance  resulted  from  the  observations.  The  rose-coloured 
protuberances  or  prominences,  concerning  which  there  has  been  so 
much  discussion,  were  definitely  determined  to  consist  of  gaseous 
matter  in  a  state  of  ignition.  The  thought  occurred  to  M.  Janssen 
to  endeavour  to  see  the  spectrum  produced  by  the  protuberances 
after  the  eclipse,  when  the  protuberances  themselves  were    not 
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visible.  And  accordingly^  the  next  day,  August  19,  very  early  in 
the  morning,  he  succeeded  in  seeing  the  bright  lines,  which  he 
now  knew  were  due  to  their  presence,  and  was  thus  enabled  to  study 
the  region  and  extent  of  the  prominences  more  at  leisure,  than  in 
the  short  space  of  time  allowed  by  the  duration  of  the  eclipse. 
Frequent  and  great  changes  were  shown  in  their  distribution,  and 
the  presence  of  hydrogen  fully  proved.  On  the  4th  of  September, 
further  observations  were  made,  and  M.  Janssen  considered  that  he 
had  completely  established  as  facts,  "  that  the  luminous  prominences 
are  formed  of  incandescent  hydrogen,  the  gas  which,  at  least,  pre- 
dominates in  them,  if  they  are  not  exclusively  composed  of  it ;  and 
that  they  are  the  seat  of  movements  of  which  no  terrestrial  pheno- 
menon can  afford  any  idea ;  masses  of  matter,  the  volume  of  which 
is  many  hundred  times  greater  than  that  of  the  earth,  completely 
changing  their  position  and  form  in  the  space  of  some  minutes.'* 
Not  long  after  Janssen's  observations,  an  observer  in  England, 
Mr.  Lockyer,  also  succeeded,  on  the  20th  of  October,  in  seeing  the 
spectrum  of  the  prominences  at  a  time  when  there  was  no  eclipse  to 
make  the  prominences  themselves  visible.  The  idea  had  indeed 
been  suggested  some  time  before,  and  Mr.  Huggins  had  also 
searched  for  the  lines  given  by  the  prominences,  but  without  suc- 
cess. Mr.  Lockyer,  however,  had  the  advantage  of  a  new  spectro- 
scope, specially  adapted  to  the  purpose,  and  obtained  evidence  of 
the  existence  of  protuberantial  matter  completely  surrounding  the 
Sun  like  an  envelope.  Indeed,  many  of  the  observations  made 
during  total  eclipses,  had  made  it  probable  that  the  so-called 
prominences  were  local  heapings-up  of  matter  which,  to  a  less 
extent,  surrounded  or  nearly  so  the  whole  body  of  the  sun.  It  may 
now,  therefore,  be  considered  as  proved,  that  it  is  enveloped  all 
round  by  a  considerable  thickness  of  gaseous  matter,  in  a  state  of 
ignition.  The  spectral  observations  made  at  the  late  eclipse,  show 
also  that  beyond  this  envelope  is  a  far  larger  one,  consisting  of  non- 
luminous  gaseous  or  vaporized  matter,  made  visible  by  reflecting 
the  solar  light,  and  forming  the  corona. 

Another  very  interesting  discovery  resulting  from  the  August 
total  eclipse  (which  will  always  be  a  memorable  one  in  the  history  of 
astronomy)  was  the  spiral  conformation  of  the  protuberances,  indi- 
cating a  rotatory  motion  in  the  ignited  gaseous  matter  composing 
them.  This  was  shown  by  the  photographs  made  under  the  direc- 
tion of  Major  Tennant,  and  also  by  the  changes  of  form  of  the  same 
prominence,  as  seen  at  successive  times  along  different  parts  of  the 
line  of  totality. 
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In  speaking  of  the  Sun^  we  mnst  not  omit  to  mention  the  satis- 
factory investigation  of  the  transit  of  Venns^  across  his  disc,  in 
1769,  which  was  made  last  year  by  Mr.  Stone,  and  of  which  an 
acconnt  was  given  in  considerable  detail  in  the  December  and 
January  numbers  of  The  Student.  Its  result  was  completely  to 
confirm  the  recent  measures  of  the  Sun^s  mean  distance,  which  all 
methods  are  now  proved  to  unite  in  determining  to  be  about 
91,500,000  of  miles.  Of  course,  this  decides  also  the  distances 
of  all  tho  planets,  the  periods  of  which  are  well  known,  and 
these  periods  accurately  giving  the  relative  distances  by  Kepler's 
third  law. 

The  Planets. — ^Not  much  new  has  transpired  in  regard  to  the 
planets  that  is  worthy  of  special  remark.  A  larger  number  of  the 
so-called  Minor  Planets,  forming  the  group  between  Mars  and 
Jupiter,  was  discovered  in  1 868  than  in  any  previous  year.  That 
number  amounted  to  eleven,  making  the  whole  number  of  planets  in 
the  group  106.  The  last  four  were  discovered  by  Professor  Watson, 
of  Ann  Arbor,  Michigan.  Some  further  use  has  been  made  of  these 
minute  bodies  in  physical  astronomy.  Professor  Hansen,  of  Gotha, 
having  redetermined  the  mass  of  Jupiter  by  means  of  the  perturba- 
tions produced  by  him  on  the  motions  of  Egeria.  The  result  agrees 
pretty  nearly  with  previous  determinations. 

Comets. — In  cometary  astronomy,  something  has  been  added  to 
our  knowledge.  The  periodical  comets  of  Encke*  and  Brorsen  have 
returned  according  to  prediction,  and  been  well  observed.  A  new 
comet  was  discovered  by  Dr.  Winnecke  on  June  13th,  and  became 
for  a  short  time  just  visible  to  the  naked  eye.  Its  orbit  was  para- 
bolic, so  that  it  is  not  periodic.  The  new  powerful  agent  in  astro- 
nomictJ  research,  spectrum  analysis,  has  again  been  applied  to 
comets  with  success.  Mr.  Huggins  examined  the  spectrum  of  the 
new  comet  just  mentioned  (which  is  denominated  II.  1868,  the 
periodical  comet  of  Brorsen  being  I.  1868),  and  found  a  close 
agreement  between  it  and  the  spectrum  of  carbon.  It  would  appear, 
therefore,  that  carbon  is  a  constituent  in  the  composition  of  comets. 
The  identity  of  orbit  which  has  been  proved  to  exist  between  some 
comets  and  the  more  remarkable  groups  of  meteors,  has  led  to  some 

*  In  addition  to  the  obseryations  of  Encke*0  comet,  mentioned  in  oar  last  number, 
a  good  series  made  at  Lund,  in  Sweden,  by  Professor  Moller  and  his  assistant  Herr 
Bnn^r,  between  July  28  and  August  30, 1868,  has  since  been  published  (*'  Astronomische 
Naohrichten,"  No.  1728).  I  have  been  informed  by  Mr.  H.  Wortham,  F.ILA.S.,  of 
"Bojtton,  Herts,  and  by  Kr.  T.  W.  Backhouse,  of  Sunderland,  that  thej  both  obtained 
a  Tiew  of  the  comet  on  more  than  one  occasion ,  though  they  did  not  make  any  accurate 
obtervations  of  it. 
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speculation  on  a  possible  identity  or  similarity  of  constitution.  The 
existence  of  carbon  in  comets  does  not  militate  against  this,  as  that 
element  has  also  been  found  in  several  masses  of  meteoric  matter 
which  have  fallen  to  the  earth.  Perhaps  the  fact  may  even  not  be 
without  some  suggestiveness  that  the  substance  in  question  enters* 
on  the  earth,*  so  largely  into  the  composition  of  organic  matter. 

Mr.  Huggins,  and  Father  Secchi,  at  Bome,  also  examined 
Brorsen's  comet  with  the  spectroscope,  as  they  had  previously  done 
some  others,  with  the  view  of  ascertaining  how  far  they  were  either 
self-luminous  or  visible  by  reflected  light.  The  conclusion  was 
that  the  nucleus  alone  (with  sometimes  part  of  the  surrounding 
nebulous  matter),  shines  with  its  own  proper  luminosity,  whilst  the 
greater  part  of  the  coma  and  envelopes  derive  their  light  from  the 
Sun.  Mr.  Huggins  made  formerly  a  valuable  suggestion  on  this 
head,  viz.,  that  as  the  comas  and  tails  appear  to  be  formed  of  matter 
thrown  oflF  from  the  nucleus,  which  gradually  condenses  afterwards 
into  a  cloud-like  mass,  there  must  be  an  intermediate  state  in  which 
the  matter  ceases  to  be  self-luminous,  but  yet  retains  its  gaseous 
state  and  reflects  but  little  light.  Thus  would  be  explained  the 
existence  of  the  dark  spaces  which,  in  some  comets,  separate  the 
cloud-like  envelopes  from  the  nucleus  and  from  each  other. 

Meteoeic  Observations. — These  now  form  a  branch  of  astro- 
•  nomy,  and  one  too  of  high  interest.  An  account  of  a  very  valuable 
paper,  by  Dr.  Weiss,  was  given  in  The  Student  for  October  (p.  199). 
It  refers  more  particularly  to  the  curious  identity  of  orbit  which 
exists  between  some  comets  and  meteors,  which  was  first  called 
attention  to  by  Signer J^Schiaparelli,  in  the  case  of  the  August 
meteors.  This  was  afterwards  shown  to  be  true  also  of  the  November 
meteors,  the  orbit  of  which  agrees  very  closely  with  that  of  Comet  I. 
1866,  as  that  of  the  August  meteors  does  with  the  orbit  of  Comet  III. 
1862.  Dr.  Weiss^s  calculations  make  it  probable  that  the  group  of 
meteors  seen  about  April  20th,  move  in  the  same  orbit  with  Comet  I. 
1861;  and  that  another,  which  has  been  found  to  appear  about 
November  28th,  has  the  same  path  with  the  comet  of  Biela,  which 
has  been  seen  only  once  since  its  separation  into  two  parts  in  1846. 
He  also  found  that  Comet  III.  1853,  had  a  remarkable  similarity  of 
orbit  with  a  group  of  meteors  seen  about  August  11th  (somewhat 
later  than  the  Perseides  or  principal  group  of  that  month),  except- 
ing in  the  element  of  perihelion  distance ;  and  concluded  that  it 
was  possible  he  had  hit^upon  a  case  in  which  the  tail  of  the  comet 
extended  over  the  Earth's  orbit,  and  originated  a  stream  of  meteors 
of  considerable  length  in  radial,  though  small  in  tangential,  direc- 
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tion.  If  comets  really  are  the  original  bodies,  the  gradual  disper- 
sion of  which,  though  the  feeble  cohesion  of  their  parts,  produces 
those  meteoric  rings,  the  appearances  of  which  have  for  some  years 
formed  so  diligent  a  subject  of  investigation,  it  is  undoubtedly  a 
very  interesting  circumstance,  and  one  from  which  we  may  look  for 
further  increase  in  our  knowledge  of  their  constitution.  But  the 
subject  is  still  in  its  infancy,  and  there  can  be  no  doubt  that  comets 
are  bodies  of  widely  diflferent  conformation,  since  any  matter  exist- 
ing in  space  which  comes  within  the  sphere  of  the  Sun's  attraction, 
must  necessarily  be  drawn  into  an  orbit  of  some  kind  (permanent 
only  if  elliptic)  round  him.  No  perfectly  satisfactory  theory  of  the 
tails,  by  which  they  are  frequently  accompanied,  has  yet  been 
brought  forward.  Too  little,  moreover,  is  known  of  the  actual  posi- 
tion and  curvature  of  form  of  these  to  expect  any  positive  manifes- 
tation of  their  existence,  as  shown  in  other  phenomena. 

Dr.  Weiss  is  of  opinion  that'^it  deserves  more  attention  than  has 
ycit  been  given  to  it,  that  the  meteors  belonging  to  different  streams 
possess,  to  a  great  extent,  distinct  peculiarities  of  colour,  appearance 
of  train  when  such  exists,  and  other  particulars.  Thus,  the  meteors 
belonging  to  the  Perseides  constantly  increase  in  apparent  bright- 
ness as  they  pass  along  their  path  in  the  sky,  being  most  conspicuous 
at  the  time  of  their  disappearance.  On  the  other  hand,  those  which 
appear  about  the  same  time  of  the  year  (mentioned  just  now  as 
possibly  due  to  the  tail  of  the  Comet  III.  1853),  and  radiate  from 
the  neighbourhood  of  the  pole-star,  have  a  whitish  colour,  a  much 
less  intense  light,  and  exhibit  no  change  in  apparent  brightness 
during  their  course,  moving  indeed  for  the  most  part  with  such 
velocity  as  to  leave  the  impression  of  mere  phosphoric  lines. 

He  goes  on  to  show  that  the  actual  height  at  which  meteors 
appear  and  disappear  is  connected  with  the  velocity  of  their  motion, 
being  greatest  for  those  which  move  fastest.  An  instance  of  this 
is  furnished  by  the  well-known  August  and  November  showers 
(the  Perseides  and  Leonides),  the  latter  of  which  move  much  more 
rapidly,  and  are  seen  at  greater  elevations,  than  the  former.  •  Dr. 
Weiss  thinks  that  it  is  desirable  to  ascertain  for  every  known  group 
of  meteors,  as  far  as  possible,  the  mean  height  of  appearance  and 
disappearance.  At  present  this  can  only  be  done  with  any  certainty 
in  the  case  of  the  Perseides,  which  are  first  seen  at  an  elevation  of 
about  seventy  miles,  and  vanish  from  sight  when  about  fifty-five 
miles  in  height. 

The  observation  of  shooting- stars  has  been  well  continued 
during  1868,  but  all  the  results  are  not  yet  known.     Those  of  last 
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past^  been  a  bright  companion  of  the  nigbt^  now  begins  to  fail  ub.  At 
tbe  beginning  of  tbe  montb^  indeed^  lie  remains  up  until  about  ten 
o'clock,  but  at  the  end  of  it,  sets  a  little  before  nine  o'clock 
in  the  evening.  He  will  be  in  conjunction  with  the  Moon  on  the 
15th.  Being  low  in  the  heavens,  the  phenomena  of  the  satellites 
are  scarcely  likely  to  be  well  observable.  Nevertheless  we  mention 
few  which  may  to  some  extent  be  so  : — 


DAT. 


February  3 

3 

5 

5 

6 

10 

11 

12 

15 

18 


SATELLFTE. 


I. 

I., 
III. 

ni. 

II. 
I., 
I. 

ni.. 

n.. 


rnxNOioEiroir. 


Oecultation,  disappearance 
Eclipse,  reappearance... 
Oecultation,  reappearance 
Eclipse,  disappearance 

Transit,  ingress  

Oecultation,  disappearance 

Transit,  egress 

Oecultation,  disappearance 
Eclipse,  reappearance... 


I Transit,  ingress 


h.    m. 


5 
9 
6 
7 
5 
7 
7 
7 
7 
7 


50 

9 

10 

59 

57 
51 
15 
37 

20. 

1 


In  observing  the  eclipses,  it  is  necessary  to  know  the  place  at 
which  the  disappearance  or  reappearance  takes  place.  These  are 
now  to  the  right  of  the  planet.  The  first  satellite  at  its  reappear- 
ance on  the  third  day,  will  be  but  a  short  distance  from  Jupiter, 
having  been  behind  him  when  first  involved  in  the  shadow.  The 
same  remark  may  be  made  in  reference  to  the  reappearance  of  the 
second  satellite  on  the  15th,  except  that  it  will  be  a  little  farther 
from  Jupiter  (about  half  a  diameter  of  the  planet).  The  third 
satelUte  will  disappear  on  the  fifth  day  at  a  very  short  distance 
from  Jupiter,  all  the  other  satellites  being  farther  off  from  him  on 
the  same  side.  It  should  be  mentioned  that  the  time  of  the  latter 
phenomenon  as  given  above  may  be  several  minutes  in  error,  as  the 
tables  of  the  third  and  fourth  satellites  are  by  no  means  very 
accurate. 

The  Moon. — The  Moon  will  be  new  on  the  afternoon  of  the 
11th  day.  About  the  15th,  therefore,  the  telescope  may  first  be 
employed  with  advantage  upon  the  objects  near  the  terminator  on 
the  lunar  surface.  Full  Moon  occurs  at  noon  on  the  26th  day. 
There  are  five  occultationn  of  stars  by  the  Moon,  which  may  be 
observed  in  the  first  half  of  the  night :  one  of  these  is  of  the  bright 
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star  Begnlns  or  a  Lqoius.  In  the  following  table^  Y  denotes  the 
angular  distance^  reckoning  to  the  right  hand^  from  the  highest 
yertical  point  of  the  Moon^  at  which  the  phenomenon  takes 
place. 


DATE, 

8XAB. 

MA0. 

DISAPPSlBAjrOB. 

BXAPPBABAVOIE. 

XEAN  TDCB. 

V. 

MXAKTIUB. 

V. 

h.    m. 

e 

h.     m. 

e 

Feb.  19 

4ST«an 

6 

9    16 

73 

9    49 

20 

„    19 

yT&vai 

4 

11    14. 

103 

12    |3 

352 

„    23 

fOancri 

6J 

10    18 

68 

11    21 

311 

„    24 

ir  Osnori 

6 

10    62 

36 

11    47 

307 

„    25 

BegalnB 

IJ 

6    38 

33 

7    37 

223 

Eclipse  of  the  Sun. — An  annular  eclipse  of  the  Sun  will  occur 
on  the  11th  of  this  month,  but  it  will  not  be  visible  in  this  country. 
It  will  be  seen  early  in  the  day  in  the  southern  half  of  South 
America,  and  late  in  the  day  in  South  Africa :  being  nearly  central 
at  the  Cape  of  Good  Hope  about  four  o'clock  in  the  after- 
noon. 
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EESULTS  OP  METEOROLOGICAL  OBSERVATIONS  MADE* 
AT  THE  KEW  OBSERVATORY. 
Lat.  51°  28'  &'  N.    Long.  0°  18'  47"  W. 

BY   G.    M.   WHIPPLE. 
,    (By  Pbbmusion  of  the  Mitbobolooical  Committbr.) 
(JTith  a  Plate,) 

OCTOBBB,   1868. 

Atmospheric  Pbessueb. — The  barometer  was  comparatively  steady 
the  earher  part  of  October^  and  its  variations  afterwards  were  not 
large  or  numerous. 

The  pressure  increased  at  first  from  29*775  ins.  on  the  1st,  to 
30*079  ins.  on  the  2nd;  but  during  the  3rd  it  diminished,  the 
minimum  being  recorded  at  10  p.m. 

Rising  readings  succeeded  until  the  5th,  after  which  date  the 
barometer  varied  but  Uttle  until  the  14th,  when  a  fall  commenced 
at  midnight,  which,  lasting  to  the  following  noon,  reduced  the  mean 
from  30*141  ins.  on  the  14th,  to  29*844  ins.  on  the  15th.  An 
additional  diminution  of  pressure  between  10  a.m.  and  5  p.m.  of  the 
16th  brought  the  mean  to  29*627  ins.  The  readings  increased 
gradually  to  29*920  ins.  on  the  20th,  and  after  a  depression  on  the 
21st  to  30*012  ins.  on  the  22nd. 

The  24th  was  marked  by  several  rapid  barometric  fluctuations, 
and  the  lowest  mean  of  the  month  29*499  ins.  From  7  p.m.  to 
8  a.m.  the  next  day  the  barometer  rose  rapidly,  afterwards  more 
slowly.  This  upward  movement  continued  to  noon  of  the  28th,  the 
mean  for  that  day  being  30*291  ins.,  and  the  highest  during  the 
month. 

The  rapid  fall  which  followed  to  6  a.m.  on  the  29th  was  broken 
in  its  regularity  by  two  sudden  and  transient  depressions,  which 
were  registered  at  2.15  and  3.0  a.m.  The  mean  for  the  29th  was 
29*895  ins.  The  barometer  rose  slowly  through  the  30th,  and  was 
stationary  the  31st. 

The  mean  height  for  the  month  was  29*939  ins. 

Tempeeatoeb  of  the  Air. — The  mean  daily  temperature  dimin- 
ished from  51*0°  on  the  1st,  to  45*3°  on  the  3rd,  increasing  afterwards 
to  55*2°  on  the  6th.  On  this  day  the  record  shows  a  sudden  fall  of 
5°  at  11.5  P.M. 

During  the  night  of  the  11th,  from  9  p.m.  to  2  a.m.  the  ther- 
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mometer  was  in  constant  fluctuation.  There  was  very  little  change 
in  the  daily  means  between  the  12th  and  16th.  At  5.30  p.m.  on  the 
latter  day  a  rapid  fall  of  6°  was  registered,  followed  by  a  sHght  rise 
and  then  a  steady,  continuous  fall,  which  reduced  the  mean  to 
37*8°  on  the  20th.  At  10  p.m.  the  temperature  rosd,  and  remained 
rising  throughout  the  night.  On  the  22nd  the  thermometric  curve 
was  depressed  5°  from  1.10  to  2  p.m.  The  mean  on  the  25th  was 
49-9°.  The  temperature  gradually  rose  from  43-2°  on  the  27th  to 
52'5°  on  the  31st.  The  thermograph  curve  during  the  80th  and 
31st  was  unusually  free  from  small  oscillations. 

The  highest  maximum  temperatures  recorded  in  the  month  were 
64-6°  on  the  12th  and  64-7°  on  the  13th;  the  lowest  47-2°  on  the 
19th,  and  47'6°  on  the  20th. 

The  highest  minimum  temperatures  were  49*3°  on  the  6th  and 
47-9'^  on  the  14th;  the  lowest  28-5°  on  the  19th  and  28-8°  on  the 
20th. 

The  largest  extent  of  daily  range  was  2G'3^  on  the  11th,  and 
the  smallest  5-9''  on  the  29th. 

The  mean  for  the  month  being  15*7°. 

The  mean  temperature  for  the  month  was  47'6°. 

Eelative  Humidity. — ^The  days  of  least  moisture  were  the  2nd, 
27th,  and  29th,  their  amounts  being  0*69,  0'69,  and  0*64  respect- 
ively; the  days  of  greatest  humidity  were  the  12th  and  24th,  when 
0*98  were  recorded  (complete  saturation  beiug  1*00). 

The  mean  for  the  month=0'81. 

Wind. — ^the  general  direction  of  the  wind  was  : — 

North— 3rd  and  14th. 

North-East— 1st,  2nd,  and  18th. 

South-East— 10th. 

South— 6th,  11th,  and  12th. 

South- West— 4th,  5th,  9th,  I5th,  16th,  24th,  25th,  and  28th. 

West— 7th,  8th,  17th,  20th,  2l8t,  23rd,  26th,  30th,  and  31st. 

North-West— 13th,  19th,  22nd,  27th,  and  29th. 

The  following  are  the  principal  changes  of  wind  which  were 
registered  by  the  anemograph  during  October. 

At  2.50  A.M.  on  the  Jst,  the  direction  changed  from  S.W.  to 
N.E.,  the  velocity  increasing  from  one  mile  per  hour  to  ten  miles. 
During  the  evening  of  the  3rd,  the  direction  teered  from  N,  through 
W.  to  S.W.  A  calm  lasted  fi^^m  10  p.m.  on  the  10th  to  noon  of 
the  next  day.  At  4  a.m.  on  the  13th,  there  was  a  change  from 
S.S.W.  to  W.N.W.  On  the  15th,  at  7.40  a.m.,  velocity  increased 
from  three  to  twelve  miles,  direction  veering  from  N.B.  through 
N.  and  W.  to  S.S.W.     On  the  19th,  at  8.12  p.m.,  the  direction 
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ctanged  from  N.W.  to  N.E.,  and  the  velocity  was  fifty  miles  for 
about  five  minutes.  Ailer  continuing  at  ten  miles  for  two  hours, 
it  came  down  to  two  miles,  returning  at  the  same  time  to  N.W.  On 
the  20th,  there  were  frequent  changes  between  N.W.  and  S. 

The  velocity  varied  from  twenty-five  to  thirty-five  miles  from 
10  A.M.  to  10  P.M.  on  the  24th,  the  direction  meanwhile  going  from 
S.  to  W.N.W. 

At  2.35  A.M.  on  the  26th,  the  direction  veered  from  W.S.W.  to 
N.N.E.,  returning  to  W.  at  5.20  a.m.  A  velocity  of  27  miles  was 
registered  at  1.40  a.m.  on  the  29th. 

Bainfall. — ^The  quantities  of  rain  measured  in  October  were : 


DAT. 

AMOUITP. 

DAT. 

AMOUITT. 

DAT. 

AHOUVT. 

1 

0*805  inch 

11 

0008  inoh. 

23 

0-070  inch. 

4 

0490    „ 

12 

0-004    „ 

24 

0-070    „ 

6 

0012    „ 

17 

0068    „ 

26 

oaio   „ 

6 

0-006    „ 

21 

0-246    „ 

26 

0-407    .. 

7 

0-420    „ 

22 

0016    ., 

29 

0-846    „ 

The  total  fall  for  the  month  being  2*571  inches. 

NOVEMBEE,  1868. 

Atmosphbbic  PfiESSUEE. — The  extent  of  barometric  change  was 
touch  greater  in  November  than  in  the  preceding  month.  From 
30'202  inches  on  the  1st,  the  barometer  fell  to^29*649  inches  on 
the  4th,  the  most  rapid  part  of  the  fall  occurring  between  1  a.m. 
and  4  p.m.  of  the  3rd.  After  the  4th,  the  readings  steadily  increased 
to  the  11th,  then  very  quickly  until  the  maximum  height  for  the 
month  was  recorded  at  10  a.m.  on  the  13th.  The  mean  for  the  18th 
was  30-559  ins.,  andfor  the  14th,  30-216  ins. 

The  five  succeeding  days  recorded  no  important  barometric 
fluctuations,  but  from  noon  of  the  20th  to  noon  of  the  22nd  the 
pressure  diminished  considerably,  the  mean  for  the  latter  day  being 
29*233  ins. ;  a  contrary  movement  set  in  at  6.40  p.m.,  and  on  the 
24th  had  brought  ^the  mean  to  29*850  ins.  On  the  26th  there  was 
a  slight  depression,  but  afterwards  the  means  increased  to  30*010 
ins.  on  the  29th.     The  30th  read  lower— 29-801  ins. 

The  mean  height  for  the  month  was  29*991  ins. 

TsMPEBATUBi!  OF  THS  AiB.<— The  thermometer  waA  very  steady 
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thronghoat  the  Ist^  and  until  6.50  a.m.  of  the  2nd;  it  then  fell 
rapidly  for  half  an  hour,  rising  regularly  afterwards.  The  mean 
temperature  on  the  4th  was  50*9° ;  the  next  day  it  was  much  lower, 
40-3^. 

The  thermometrio  curve  of  the  night  of  the  5th  was  much  dis- 
turbed by  small  oscillations.  From  34*8°  on  the  6th,  the  means 
increased  to  44*1°  on  the  12th.  During  the  12th  and  13th  there 
was  very  httle  variation  in  the  temperature,  but  at  5.30  a.m.  on  the 
14th,  a  sudden  rise  of  5°  was  registered;  34*0°,  the  mean  for  the 
20th  was  the  lowest  in  the  month. 

A  continuous  uniform  rise  of  the  thermometer  from  4  a.m.  of  the 
21bt,  to  the  same  hour  of  the  22nd,  brought  the  readings  to  51*1°; 
afterwards  a  rapid  fall,  between  8  and  11  p.m.  on  the  24th,  reduced 
them  to  [38-8°.  The  mean  on  the  29th  was  34-5°,  and  40-0°  on 
the  30th. 

The  highest  maxima  recorded  were  56*9°  on  the  1st,  and  55*4° 
on  the  3rd;;  the  lowest  41-2^  on  the  6th,  and  41*4°  on  the  20th. 

The  highest  minima  were  52*7°  on  the  Ist,  and  50"3°  on  the 
4th ;  the  lowest,  24-6°  on  the  20th,  and  26-0^  on  the  29th, 

I'he  thermometer  also  went  below  32°  on  the  6th,  8th,  9th,  16th, 
21st,  and  30th. 

The  greatest  daily  range  was  16-8°  on  the  20th ;  the  least,  2*8° 
on  the  13th;  and  the  mean  10*3°. 

The  mean  temperature  for  the  month  was  42*2^. 

Relative  Humidity. — ^The  days  when  there  was  the  largest 
amount  of  moisture  present  in  the  air,  were  the  2nd,  21st,  and 
26th,  when  0-93,  0*98,  and  0*91  were  the  respective  degrees.  The 
5th,  19th,  and  20th  were  those  of  least  humidity,  having  0*68, 
0-68,  and  0-63. 

The  mean  amount  for  the  month  was  0*84  (complete  saturation 
being  1*00). 

Rainfall, — Rain  was  measured  as  follows : — 


BAT. 

1 

AMOVVT, 

1 

PAT. 

AMOUNT. 

2 

0*030  inoh. 
0072    „ 
0010    „ 
0-420    „ 

23 

0-288  inch. 
0087    „ 
0*010    „ 

6 

26 

8 

27 

22 
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Total  fall  during  the  month  being  0*917  ins. 

Wind. — The  general  direction  of  the  wind  was : — 

North— 6th,  7th,  8th,  13th,  and  14th. 

North-East— 9th,  10th,  11th,  12th,  15th,  16th,  17th,  19th,  26th, 
•  27th,  and  28th. 

East— 18th. 

Sonth-East— 20th  and  30th. 

South— 2lst,  22nd,  25th,  and  29th. 

West— 1st,  2nd,  8rd,  4th,  23rd,  and  24th. 

North-West— 5th. 

The  features  of  note  in  the  November  anemograms  are  the 
following : 

2nd,  7  A.M.,  the  direction  changed  from  S.W.  to  N.,  returning  to 
S.W.  at  9.25  A.M.  j  3rd,  670  miles  of  wind  passed  over  the  instru- 
ment in  twenty-four  hours.  At  9.30  a.m.  on  the  6th,  the  direction 
veered  from  W.  to  N.,  the  velocity  at  the  same  time  increasing  from 
3  to  12  miles  per  hour. 

During  the  morning  of  the  8th,  the  wind  went  from  N.  to  W., 
and  back  to  N.  At  1.30  a.m.  on  the  16tb,  the  direction  changed 
from  N.E.  to  S.,  returning  to  N.E.  at  10.5  a.m.  635  miles  were 
registered  on  the  22nd,  but  the  velocity  diminished  considerably 
between  7.30  a.m.  and  10  a.m.  on  the  23rd,  the  wind  gradually 
passing  from  S.  through  W.  to  N. 

25th,  0.35  A.M.,  a  change  from  W.  to  S.E.  occurred.  The  mean 
velocity  on  the  28th  was  2^  miles,  the  lowest  in  the  month.  At 
0.20  P.M.  on  the  29th,  the  direction  veered  from  N.E.  to  S. 

December,  1868. 

Atmosphebtc  Prbssubb. — ^The  various  storms  which  occurred  in 
December  were  accompanied  by  large  barometric  fluctuations. 

The  month  commenced  with  the  barometer  at  29*764  ins.,  falling 
at  a  uniform  rate,  with  the  exception  of  the  last  few  hours  of  fall,  ' 
from  9  A.M.  to  2  p.m.  of  the  5th,  for  which  period  it  was  in  constant 
oscillation.  The  mean  for  the  5th  was  29*425  ins.  There  was  an 
increase  of  pressure  on  the  morning  of  the  7th,  followed  by  a  con- 
trary movement  in  the  evening.  The  barometer  rose  rapidly  from 
7.30  P.M.  of  the  8th  for  twenty-four  hours,  so  reaching  the  maximum 
for  the  month  30*261  ins.  on  the  9th.  The  lowest  point  of  the  fall 
which  succeeded  was  recorded  at  1.40  p.m.  on  the  11th,  that  day's 
mean  being  29*283  ins.  Having  risen  until  12th,  10  a.m.  the 
mercurial  column  became  more  steady,  falling  slowly  until  the  15th. 


'■••''     P^PT*^ST^^'* 


•■••      W40^««.'T'1/M4q 


DIAGRAMS.  RCPRESENTINC    THE    METEOROLOGICAL    VARIATIONS. 
OBSERVED  AT  THE    KEW   OBSERVATORY. 


OCTOBER.    1868. 


DAY 
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The  barograpli  curve  for  the  18th  showed  an  elevation  of  0*05  inch, 
which  lasted  from  2.50  to  8.20  a.m. 

The  great  fall  which  occurred  from  29*752  ins.  on  the  19th,  was 
divided  into  two  periods,  the  first  from  midnight  of  the  20th,  to 
the  succeeding  midnight,  and  the  second  from  10  p.m.  on  23rd  to 
6.20  A.M.  of  the  24th,  at  which  time  a  sudden  depression  of  0*055 
ins.  which  lasted  ten  minutes,  was  recorded,  the  barometer  after- 
wards remained  stationary  until  2.20  p.m.  The  mean  for  the  24th 
was  28*773  ins.,  the  lowest  in  the  month.  Eising  readings  followed 
to  26th  noon,  succeeded  by  falling  readings  to  4.10  p.m.  on  the  28th. 

With  the  exception  of  a  short  interval  on  the  29th,  the  rise  was 
uniform  to  the  end  of  the  month,  the  31st  mean  being  29*879  ins. 

The  mean  height  for  the  month  was  29*525  ins. 

Temperature  op  the  Air.  —  The  daily  mean  temperature 
increased  from  43*3°  on  the  1st  to  54*3^  on  the  5th,  on  which  day  a 
sudden  rise  of  the  thermometer  of  5°  was  registered  at  1.50  p.m. 

On  the  7th  there  was  a  sudden  fall  of  7°  at  1.15  a.m.  The  mean 
temperature  on  the  11th  was  51*4°,  and  on  the  12th  38*9°.  There 
was  a  continuous  increase  in  the  temperature  from  midnight  of  the 
12th  to  midnight  of  the  13th,  and  a  still  farther  rise  brought  the 
mean  for  the  15th  to  52*3°.  The  curve  for  the  night  of  the  19th 
showed  numerous  rapid  fluctuatious  of  the  thermometer,  whilst  that 
of  the  21st  records  an  absence  of  variation  from  1  p.m.  to  midnight. 
A  quick  rise  between  6  and  9  p.m.  of  the  26th  brought  the  mean 
for  the  27th  to  53*6°.  The  means  for  the  succeeding  days  diminished, 
that  for  the  30th  being  35*8°. 

Sudden  falls  of  temperature  of  4°  were  registered  at  11  a.m.  and 
10.40  P.M.  of  the  27th,  and  a  depression  of  2°  between  1.0  and 
1.50  P.M.  of  the  29th. 

The  highest  maximum  temperature  recorded  during  the  month 
were  57*5°  on  the  5th,  and  58*1°  on  the  6th,  the  lowest  43*3°  on  the 
12th,  and  40*0°  on  the  30th. 

The  highest  minimum  temperatures  were  51*5°  on  the  5th,  and 
49*7°  on  the  6th,  the  lowest  31*8°  on  the  20th,  and  32*5°  on  the 
12th. 

The  greatest  daily  range  was  19*9°  on  the  13th,  and  the  least 
1*8°  on  the  9th.     The  mean  for  the  month  being  9*0°. 

The  mean  daily  temperature  for  December  was  46*5°. 

Relative  Humidity. — ^Very  little  variation  was  observed  in  the 
amount  of  moisture  in  the  air,  the  extremes  being  0*97  on  the  2nd, 
2l8t,  and  30th,  and  0*80  on  the  12th,  26th,  and  81st.  The  mean 
being  0'87  (complete  saturation=l*00). 

VOL.   III. — NO.    I.  B 
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Rainfall. — ^The  amount  of  rain  measured  during  December  was 
unusually  large,  the  daily  quantities  being  as  follows  : — 


DAT. 

AMOUNT. 

DAT. 

AMOUNT. 

DAT. 

AMOUKT. 

2 

0083  incb. 

13 

0*020  inch. 

23 

0-502  inch. 

4 

0060    „ 

15 

0122    „ 

24. 

0-310    „ 

5 

0155    „ 

16 

0-472    „ 

25&26 

0030    „ 

6 

0029    „ 

17 

0016    „ 

97 

0-426    „ 

7 

0296    „ 

i    18 

0-242    „ 

28 

0-052     „ 

8 

0-479    „ 

19 

0-200    „ 

29 

0-260    „ 

9 

0-115    „ 

21 

0-302    „ 

80 

0'490    „ 

11 

0020    „ 

22 

0015    „ 

31 

0-650  .„ 

The  total  fall  for  the  month=5*196  inches. 

Wind. — The  general  direction  of  the  wind  was : — 

East— 9th,  12th,  and  13th. 

South — 1st,  2nd,  and  14th. 

South-West— 3rd,  4th,  5th,  7th,  10th,  11th,  15th,  16th,  17th, 
18th,  2l8t,  22nd,  27th,  and  30th. 

West— 6th,  8th,  19th,  20th,  23rd,  24th,  25th,  26th,  28th,  29th, 
and  31st. 

The  velocity  increased  during   the  morning  of  the  4th  from 

10  to  30  miles  per  hour,  maintaining  the  latter  rate  until  noon 
of  the  5th.  It  then  diminished  to  8  miles;  but  at  1.40  p.m. 
returned  to  35  miles.  A  similar  reduction  in  velocity  was  regis- 
tered the  next  day  from  noon  to  2.30  p.m. 

Between  1  and  4  a.m.  on  the  8th  the  direction  changed 
gradually  from  S.B.  to  W.,  and  on  the  same  day,  between  9  and 

11  P.M.,  from  W.  to  N.E.  On  the  9th  the  direction  veered  from 
W.  to  N.  at  9.20  p.m.  665  miles  of  wind  passed  over  the  instru- 
ment on  the  14th.  There  was  a  change  in  direction  from  W.  to  S. 
at  11.25  a.m.  of  the  20th. 

During  the  27th  the  velocity  was  frequently  from  35  to  40  miles 
per  hour ;  but  the  maximum  velocity  of  50  miles  was  registered  at 
3  P.M.  on  the  28th,  at  the  same  time  as  the  direction  changed  from 
S.W.  to  N.W. 

On  the  29th  and  30th  there  were  several  movements  of  direction 
between  S.  and  W. 
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RESULTS  OF  METEOBOLOaiCAL  OBSERVATIONS  MADE  AT  THE  KEW 

OBSERVATORY. 

LITITITDB  51"  28'  6"  ».,  LOHeiTUDS  O"  18'  47"  w. 

UOKTHLY    AKD    ATXSVAJi    HXAITB    lOB    THE    TZAB    1868. 


Month. 

Barometer 

corrected  to 

temp.  32*. 

Tempe- 
retare 
of  Air. 

Reletire 
Homidi^. 

DeUj 
B«nge. 

ToUlPaU 
of  Bain. 

Januarr 

inches. 
29-890 
30^123 
29-982 
29927 
29-983 
30-122 
30029 
29-877 
29-829 
29989 
29-991 
29-525 

o 

87-8 
43-5 
44-3 
47-8 
66-9 
61-2 
65-9 
62-7 
69-1 
47-6 
42-2 
46-5 

o 

•86 
•75 
•79 
•74 
•72 
•64 
•61 
•73 
74 
•81 
•84 
•87 

o 

8-2 
11-7 
140 
15-8 
20-3 
21^8 
22-4 
16-8 
191 
157 
103 

90 

inches. 
3  324 
0-596 
1-464 
1-484 
0-765 
0-394 
1-659 
2-520 
1-940 
2  571 
0-917 
5196 

"^^     / 

Febrtuury   

M#rch 

April 

May  

Jane 

July  

August  

September 

October 

NoTomber 

December 

Yearly  Means   

29-935 

61-3 

•76 

15-4 

Totel.  22-830 

Highest  Temperature  recorded  during  the  Year 90*2''  on  July  22nd. 

Lowest        ditto  ditto  ditto  23-8°  on  January  3rd. 

Greatest  Fall  of  Rain  in  twenty-four  hours    1-034  inch  on  July  11th. 


KUlfBSB  07  DATB  DT  WHICH  THB  WIND  BLEW  IK  THB  70LL0WINa  DI&BCTI0K6  : 

North 32         South 28 

North-Bast    66  South-Wcst  82 

East   26  West 80 

Sonth-Bast    28      .    North-West  41 


62  THE  VELOCTTT  OF  IN8BCT8'  WmGS  DUBEBTG  FLIGHT. 

THE  VELOCITY  OP  INSECTS'  WINGS  DTJEINa  FLIGHT. 

BT  S.  J.   MABET. 
(TranBlated  from  '*  Comptes  BeDdus.") 

It  has  seemed  to  me  possible  to  submit  to  a  strict  experiment  the 
study  of  those  motions  which  the  eye  cannot  follow,  and  the  form  of 
which,  we  cannot  discern  under  normal  conditions,  on  account  of 
their  extreme  rapidity. 

These  are  the  questions  which  I  have  tried  to  solve  :— 

A.  What  is  the  frequency  of  the  movements  of  the  wings  ? 

B.  What  are  the  different  positions  which  the  wing  takes  in 
the  different  phases  of  each  of  its  revolutions  ? 

C.  By  what  mechanism  does  the  wing,  taking  the  air  for  its 
fulcrum,  produce  the  locomotion  of  the  insects  ? 

A.  Frequency  of  tlve  heating  of  the  wing : — 

Physiologists  have  attempted  to  determine  the  frequency  of  the 
movements  of  the  wing,  from  the  sound  produced  by  the  insect 
during  flight.  They  have  been  compelled  to  admit  very  high 
figures;  six  hundred  vibrations  a  second,  for  the  common  fly 
(Lacordaire) ;  yet  that  number  must  be  tripled  in  cases  of  very 
rapid  flight.  Other  insects  must  produce  a  far  greater  number  of 
beats.  Naturalists,  nevertheless,  have  been  little  agreed  upon  the 
cause  which  produces  the  sound  we  hear  during  the  flight  of 
insects.  Some  authors  think  the  sound  independent  of  the  wing 
movements,  produced  by  a  special  humming-  apparatus  (Chabrier)  ; 
it  is  due,  according  to  others,  to  the  alternate  movements  of  the  air, 
in  escaping  and  entering  the  tracheal  tubes. 

In  face  of  these  discordances,  I  have  sought  for  a  mode  of 
exhibiting,  in  an  unmistakeable  manner,  each  of  the  beats  of  the 
wing  of  an  insect,  and  the  graphic  method  answers  very  well  for 
determining  their  frequency. 

I  grasped,  with  a  fine  pair  of  nippers,  the  hind  part  of  the 
abdomen  of  an  insect,  and  when  it  sought  to  fly,  I  directed  one  of 
its  wings  in  such  a  way,  that  it  rubbed  by  its  point  against  the 
surface  of  a  smoked  cylinder,  which  revolved  with  a  known  velocity. 
The  wing,  at  each  of  these  revolutions,  carried  away  a  little  of  the 
black  of  the  smoke  which  covered  the  cylinder,  and  left  a  trace  of 
its  passage.  This  experiment  gives  a  diagram  exhibiting  the  varied 
forms  that  are  periodically  reproduced  with  the  same  characteristics, 
and,  consequently,  correspond  to  one  revolution  of  the  wing.     By 
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means  of  a  chronographic  diapason^  one  can  determine^  with  pre- 
cision^ the  exact  number  of  the  revolutions  of  the  wing  which  are 
effected  in  a  second.  That  which  I  used,  gave  a  graphic  delineation 
of  five  hundred  simple  vibrations  per  second. 

A  continual  rubbing  of  the  wing  on  the  cylinder,  presents  a 
resistance  to  this  organ,  which  retards  its  frequency ;  so  in  order  to 
have  the  nearest  approach  to  the  truth,  I  selected  those  drawings 
in  which  the  contact  of  the  wing  with  the  cylinder  was  at  a  minimum^ 
so  that  the  diagrams  were  reduced  to  a  series  of  points. 

The  frequency  of  the  movements  diminishes^  also,  when  we  load 
the  wing  with  a  little  weight.  It  diminishes,  equally,  by  fatigue, 
and  the  action  of  cold.  Everything  occurs  in  this  case,  as  in  the 
rythmic  movements  of  the  muscular  system  in  different  animals. 
Under  equally  favourable  conditions  for  observation,  the  frequency 
of  the  beats  which  different  species  of  insects  produce,  brings  before 
us  curious  results.  I  have  only  been  able  to  observe  a  small  number 
of  species,  because  of  the  lateness  of  the  season.  These  are  the 
numbers  I  have  found  for  each  second  : — 

Common  Fly 330 

Drone 240 

Bee 190 

Wasp 110 

Hawk-moth  (Macroglosse  du  caille-lait  *)  72 

Dragon  Fly 28 

Cabbage  Butterfly 9 

A  more  complete  study  of  a  great  number  of  well-determined 
species  would,  doubtless,  furnish  much  higher  figures,  as  the 
maximum  frequency. 

I  wish  to  add  that  the  wing  movements  in  this  sort  of  captivity 
on  account  of  the  greater  resistance  will  be  reduced  in  number.  My 
figures  then  must  be  below  those  representing  vibrations  in  a  free 
flight. 

B.  Form  of  the  movements  of  the  wing : — 

The  graphic  method  does  not  answer  very  well  to  determine  the 
course  of  the  wing  at  each  of  its  revolutions ;  indeed  the  tracings 
which  the  point  of  the  wing  of  an  insect  describes  in  space  are 
wrong  j  they  are  inscribed  on  the  surface  of  an  ideal  sphere,  which 
has  for  its  radius  the  length  of  the  wing,  and  for  its  centre  the 
point  at  which  this  organ  is  implanted  in  the  thorax  of  the  insect. 
A  spherical  surface  of  this  nature  could  only  be  tangential  at  one 
*  We  do  not  know  what  species  is  designated  by  the  French  name. 
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point  to  the  surface  of  the  registering  cylinder,  and  every  fuller 
contact  risks  deforming  the  drawing  more  or  less,  in  re-producing 
the  curvature  of  the  wing.  To  obtain  an  exact  notion  of  the  course 
of  the  wing  in  space,  I  have  had  to  resort  to  Wheatstone^s  optical 
method.  It  is  well  known  that  this  celebrated  English  physicist 
terminates  vibrating  rods  with  bright  metallic  balls,  whose  gleam 
leaves  upon  the  retina  persistant  impressions  of  the  periodical 
movements  they  execute. 

By  fixing  with  varnish  a  little  piece  of  gold  leaf  to  the  end  of  an 
insect's  wing,  and  placing  the  animal  in  a  ray  of  sunlight,  I  obtained 
a  bright  luminous  image  in  the  form  of  the  figure  8,  which  indicates 
the  different  points  in  space  traversed  at  each  revolution,  by  the 
gilt  spot. 

Among  different  sorts  of  insects,  I  have  almost  always  met  with 
the  same  form. 

Eesuming  then  the  graphic  method  to  verify  this  result,  I  have 
succeeded  in  obtaining  successively  portions  of  the  drawing,  in 
some  cases  giving  me  the  upper  loop  of  the  8,  in  others  the  lower, 
and  in  others  the  double  point,  where  is  the  intersection  of  the  two 
halves  of  the  8. 

By  way  of  further  confirmation,  I  have  sought  to  register  the 
contact  of  the  wing  with  the  cylinder,  not  only  by  its  point,  but  by 
its  anterior  margin.  The  theory  anticipates  that  under  these  con- 
ditions, the  figure  8  ought  to  disappear,  and  in  its  place  one  should 
obtain  a  double  contact  of  the  wing  with  the  cylinder.  One  of  these 
contacts  took  place  at  the  instant  the  upper  loop  of  the  8  was 
formed,  and  at  the  point  where  this  loop  presents  its  convexity  to 
the  cylinder.  The  other  contact  took  place  where  the  lower  loop 
was  formed  under  the  same  conditions. 

In  a  future  paper  I  shall  show  that  this  complex  movement  does 
not  result  from  a  series  of  periodic  muscular  acts  executed  by  the 
insect,  acts  which  would  produce  in  one  case  a  simple  oscillation  in 
a  vertical  direction,  whilst  in  the  horizontal  direction,  other  muscles 
would  produce,  at  the  same  time,  two  oscillations.  In  reality,  the 
insect  only  executes  one  movement  of  lowering  the  wing,  to  which 
succeeds  a  movement  of  elevation,  and  if  in  consequence  of  these 
two  contrary  movements,  the  wing  is  not  limited  to  oscillate  in  one 
plane,  this  results  from  the  resistance  of  the  air,  which  imposes 
upon  the  wing  a  deviation  in  each  half  of  its  course. 


GLACIERS    OF  THE   CAUCASUS.  55 

GLACIERS  OP  THE  CAUCASUS. 

The  '^Archives  des  Sciences  ^^  for  January  7tli,  1869,  contains  some 
observations  on  the  Glaciers  of  the  Caucasus,  by  M.  Ernest  Favre, 
introducing  a  paper  by  M.  Boleslas  Statkowski,  on  the  causes  of  the 
avalanches  of  the  glacier  of  Kosbek. 

M.  Favre  contrasts  the  Caucasus  with  the  Alps,  the  former  though 
narrower  greatly  exceed  the  latter  in  height.  The  bold  truncated 
forms  of  Elbruz  and  Kosbek,  together  with  the  serrated  ridge, 
which  separates  these  two  giants  strikes  the  imagination,  but  pene- 
trating into  the  interior  of  this  region  somewhat  effaces  the  first 
impression.  Extensive  views  are  rare,  the  horizon  is  bounded  by 
great  escarpments,  and  it  is  necessary  to  climb  to  greater  heights, 
than  in  the  Alps,  in  order  to  contemplate  vast  panoramas  like  those 
which  constitute  the  beauty  of  the  scenery  of  the  latter.  The  valleys 
are  much  shut  in,  and  diJOBcult  of  access  in  their  upper  portions,  and 
the  glaciers  seldom  descend  lower  than  from  2,000  to  2,400  metres, 
while  many  of  the  Alps  reach  a  lower  level  of  from  1,000  to  1,300 
metres.  M.  Abich  calls  many  of  the  Caucasian  valleys  "  cauldron 
valleys.^'  They  descend  from  circles  of  high  mountains,  and  form 
vast  basins- with  very  narrow  outlets.  The  same  aufchority  gives  an 
height  above  the  sea  level  of  several  glaciers ;  facing  the  north, 
those  of  Bekson,  Zea,  Khaltschi,  Devdoroc  have  their  bases  at  eleva- 
tions of  7,070,  6,576,  5,702,  7,540  feet  respectively;  facing  the 
south,  Kilde,  Tschkharr,  and  Zzauner  7,912,  7,935,  6,612  feet 
respectively. 

These  glaciers  only  possess  the  character  of  ice  rivers  for  a 
length  of  a  few  thousand  yards.  Descending  from  the  snow-fields 
— nevees — with  a  more  or  less  rapid  slope,  they  soon  reach  the 
limits  of  vegetation,  and  stop  soon  after  it  is  passed. 

In  Souanetti,  M.  Abich  estimates  the  snow  line  at  9,527  feet 
above  the  sea,  and  he  places  the  limit  of  arborescent  vegetation  at 
7,298  feet.  M.  Radde,  Director  of  the  Museum  of  Tiflis,  as  the 
mean  of  numerous  observations  places  it  at  7,600  feet.  The  mean 
height  of  the  base  of  the  glaciers  of  the  first  order  is  7,198  feet,  so 
that  they  descend  on  the  average  about  188  metres  below  the  limit 
of  eternal  snow,  and  only  58  metres  below  the  line  of  arborescent 
vegetation. 

M.  Abich  reports  the  existence  of  a  great  erratic  deposit  of 
trachytic  and  crystalline  rocks,  at  a  height  of  9,200  feet,  in  a  mass  of 
secondary  rocks  separated  from  the  central  chain  by  a  deep  valley 
situated  between  the  valleys  of  Ardon  and  Terek. 
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The  glacier  of  Devdoroc  descends  on  the  N.E.  flank  of  Kosbek. 
It  is  four  versts  long,  and  four  or  five  hundred  metres  in  its  greatest 
width.  It  takes  its  rise  in  a  grand  plateau  of  snow-fields  two  versts 
wide,  and  from  12,000  to  13,000  above  the  sea  level.  It  becomes 
rapidly  narrow,  and  suddenly  takes  to  a  steep  incline,  which  it  con- 
tinues for  10,500  feet,  presenting  a  great  number  of  peaks 
{aiguilles)  and  deep  crevasses.  It  then  slopes  more  gently  and 
spreads  out  in  the  valley  to  a  width  of  8,200  feet,  after  which  it 
narrows  again  and  terminates  at  7,540  feet  above  the  sea  level. 
Two  affluents  separated  from  the  glacier  in  their  upper  portions  by 
great  masses  of  trachyte  and  black  schists,  make  a  rapid  fall  and 
precipitate  themselves  on  its  right  flank.  They  come  down  from 
vast  snow-fields  and  terminate  in  narrow  channels.  They  are  only 
accessary  branches  to  the  principal  glacier,  to  which  they  are  united 
lower  down  by  great  masses  of  snow.  This  glacier  is  covered  by 
moraines  over  the  greater  part  of  its  surface,  and  the  torrent  of 
Amilichka  which  flows  from  the  glacier  has  dug  for  itself  a  deep 
bed  in  the  erratic  deposits. 

Like  other  glaciers  of  the  Caucasus,  which  are  similarly  situated, 
that  of  Devdoroc  produces  at  intervals  tremendous  avalanches.  In 
1832,  M.  Statkowski  tells  us  that  one  of  these  avalanches  filled  the 
valley  with  ice,  stones,  and  mud,  which  extended  2,1 70  metres,  and 
reached  a  height  of  300  feet.  Captain  Grauert,  an  engineer  officer, 
who  witnessed  the  catastrophe,  estimated  the  volume  of  this  mass 
at  1,600,000  cubic  sagenes.*  This  avalanche  divided  the  Russian 
military  road  to  Georgia,  and  obstructed  the  traffic  for  two  years. 

The  gorge  of  Devdoroc  is  375  metres  wide,  and  contracts  at  the 
end  of  the  glacier  to  32  metres.  A  promontory  covered  with  rocks, 
which  are  incessantly  falling,  advances  into  the  valley  from  the 
left,  and  almost  closes  it.  The  glacier  in  its  changes  of  volume 
must  frequently  reach  this  promontory,  and  as  its  motion  is  thus 
arrested  it  must  form  an  ice  dyke  of  considerable  height,  and  give 
rise  to  a  lake  by  damming  up  the  Amilichka.  The  pressure  goes  on 
increasing,  and  ends  in  breaking  the  dyke,  when  an  immense  mass  is 
suddenly  precipitated  in  a  long  tortuous  valley,  Arriving  at  Terek 
it  forms  a  barrier  of  ice,  stones,  and  mud,  like  that  of  1832.  The 
snows  accumulate  and  enlarge  this  avalanche,  and  if  one  of  the 
great  storms,  so  frequent  in  the  summer,  occurs  at  the  the  time  of 
its  bursting,  the  destruction  is  all  the  greater. 

The  inhabitants  fancy  that  these  avalanches  occur  about  once  in 
seven  years,  but  facts  do  not  coincide  with  this  notion.  The  people 
*  A  Bagene  is  about  seren  English  feet. 
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in  the  valley  know  when  the  avalanche  is  coming,  and  in  1832^ 
1842^  and  1846,  the  Russian  officers  say  that  they  predicted  it 
several  weeks  in  advance,  and  took  away  their  flocks. 

Major  Mylow  states  that  some  time  before  the  avalanche  falls,  the 
ice,  subjected  to  enormous  pressure,  makes  a  boiling  noise,  together 
with  detonations  and  rattling  sounds  like  peals  of  thunder.  These 
noises  and  a  change  in  the  colour  of  the  water  of  the  Koboby  from 
white  to  yellow  and  black,  ai^e  the  symptoms  chiefly  noted  by  the 
inhabitants. 

The  violence  of  the  storms  adds  to  the  mass  of  matter  in  motion, 
but  does  not  produce  the  avalanche  which  is  caused  by  water  action, 
and  M.  Statkowski  advises  measures  to  secure  a  more  regular  flow 
to  the  Amilichka.  During  the  storm  of  1832  a  sentinel  in  the 
gorge  of  the  Terek  was  carried  to  a  distance  of  140  feet.  Some- 
times the  noises  and  discolourations  of  the  water  occur  without  being 
followed  by  an  avalanche.  Either  the  force  of  the  descending 
matter  is  not  sufficient  to  break  the  obstacles,  or  the  waters  have 
found  some  means  of  escape. 


SOLAR  HEAT  AS  A  MOTIVE  POWER. 

BY    M.   MOUCHOT. 

("ComptesKendus.") 

AccoBDiNG  to  my  experiments,  it  is  easy  to  collect,  at  a  cheap  rate, 
more  than  three-fifths  of  the  solar  heat  arriving  at  the  surface  of 
the  globe.  The  intensity  of  this  calorific  source,  so  feeble  in 
appearance,  was  revealed  by  Pouillet,  more  than  thirty  years  ago. 
At  Paris,  a  surface  of  one  square  metre,  normally  exposed  to  the 
sun^B  rays,  receives,  at  least,  whatever  may  be  the  season,  during  the 
greater  part  of  a  fine  day,  ten  heat  units  (calorics)  per  minute.*  To 
appreciate  such  an  amount  of  heat,  it  is  sufficient  to  observe  that  it 
will  boil,  in  ten  minutes,  one  litre  of  water,  taken  at  the  temperature 
of  melting  ice,  and  it  is  almost  equal  to  the  theoretical  power  of  a 
one-horse  steam-engine.  Under  the  same  conditions,  a  superficies 
of  one  are  (119*603  square  yards)  would  receive,  during  ten  hours 
of  insolation,  as  much  heat  as  results  from  the  combustion  of  120 

•  The  unit  of  heat  fidopted  bj  English  phjsiciBtB  is  the  quantity  necessary  to  raise 
one  pound  of  water  from  0^  to  1"  C.   We  suppose  M.  Mouchot  adopts  the  same  standard. 
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kilogrammes  (321  "507  lbs.  troy)  of  ordinary  oil.  These  numbers 
are  eloquent :  they  should,  if  not  dispel,  at  least  weaken  the  serious 
fears  entertained  by  some,  in  consequence  of  the  rapid  exhaustion  of 
coal-mines,  and  the  necessity  of  going  to  increasingly  greater  depths, 
disputing  with  the  subterranean  water  this  precious  combustible.  The 
intensity  of  the  calorific  radiation  of  the  sun  is,  moreover,  much 
less  at  Paris  than  in  intertropical  regions,  or  upon  the  elevated 
plains.  It  is,  therefore,  probable,  that  the  invention  of  ^^sun- 
receivers  ^'  will,  some  day,  enable  industry  to  establish  works  in  the 
desert,  where  the  sky  remains  very  clear  for  a  long  time,  just  as  the 
hydraulic  engines  have  enabled  them  to  be  established  by  the  side 
of  water  courses. 

Although  I  have  not  been  able  to  operate  under  very  favour- 
able circumstances,  since  my  experiments  have  only  been  made  with 
the  sun  of  Alen9on,  Tours,  and  Paris,  I  proved,  as  far  back  as  1861, 
the  possibility  of  maintaining  a  hot-air  engine  in  motion,  with  the 
help  of  the  sun's  rays.  More  lately,  I  have  succeeded  in  boiling, 
tolerably  quickly,  several  litres  of  water  submitted  to  insolation.  In 
short,  having  satisfied  myself  that  it  was  suflScient  to  have  a  silver 
reflector,  with  a  surface  of  one  square  metre,  to  vaporize,  in  a 
hundred  minutes,  one  litre  of  water  (0*880  quarts),  taken  at  the 
ordinary  temperature,  or,  in  other  words,  to  produce  seventeen  litres 
of  vapour  a  minute,  I  tried  to  work  a  small  steam-engine  by 
solar  heat,  and  my  efibrts  were  crowned  with  success  in  June, 
1866.  In  the  meantime,  I  have  been  able,  by  very  simple 
apparatus,  to  obtain  some  remarkable  effects  from  insolation,  such 
as  the  distillation  of  alcohol,  the  fusion  of  sulphur,  perfect  cooking 
of  meat,  bread,  etc.  None  of  these  experiments,  particularly  the 
application  of  the  sun's  heat  to  machinery,  have  been  tried  upon  a 
sufficiently  large  scale.  It  would,  therefore,  be  useful  to  repeat 
them  in  tropical  countries,  with  '^  sun -receivers''  of  suitable  dimen- 
sions. We  could  measure  the  volume  and  the  tension  of  steam 
produced  in  an  hour  by  a  given  insolated  surface,  the  pressure 
developed  by  the  sun  in  a  considerable  mass  of  confined  air,  and  the 
temperature  which  might  be  obtained  by  vast  reflectors,  formed  of 
a  framework  of  wood  covered  with  plates  of  silver,  etc. 
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COLOURED  SPARKS  AND  THEIR  SPECTRA. 

M.  Becquebel  describes^  in  his  treatise  on  light,  ^^  La  Lumiere  et  ses 
EflFets/^  some  elegant  experiments,  with  an  induction  coil,  which 
many  of  our  readers  will  like  to  repeat.  He  takes  a  glass  tube, 
about  an  inch  in  diameter,  and  five  or  six  inches  long,  with  a  platina 
wire  fused  into  its  lower  end,  which  is  closed.  This  tube  is  half- 
filled  with  a  solution  of  any  of  the  substances  which  are  able  to 
give  a  vivid  colour  to  luminous  flames.  In  the  top  of  the  tube, 
a  cork  is  inserted,  through  which  a  capillary  glass  tube  is  thrust, 
carrying  a  platina  wire,  which  is  allowed  to  project  a  trifle  beyond 
its  extremity,  and  to  reach  within  a  few  millimetres  of  the  surface 
of  the  liquid.  When  the  apparatus  is  so  arranged,  strong  sparks  are 
sent  through  it  by  an  induction  coil.  The  distance  between  the 
platina  wire  carried  by  the  capillary  tube,  and  the  liquid  must,  of 
course,  be  regulated  by  the  length  of  spark  the  coil  will  give. 

When  the  liquid  is  pure  water,  the  discharges  have  a  very  pale 
colour;  but  if  the  water  holds,  in  solution,  small  quantities  of  a 
salt,  easily  vaporisable,  such  as  chloride  of  sodium,  calcium,  etc., 
they  become  brilliant  with  different  tints.  If  the  induction  coil  is 
weak,  no  colouring  efiect  is  seen  when  the  upper  wire  is  made 
the  negative  pole,  it  must  then  be  positive.  But  if  the  coil  is 
powerful,  the  colouring  action  is  seen,  whatever  be  the  direction  of 
the  current,  and  the  aureole  surrounding  it  also  exhibits  coloured 
efiects.  The  maximum  of  colour,  however,  always  occurs,  when  the 
upper  wire  is  positive.  This  result  is  contrary  to  what  might  have 
been  supposed,  for  we  know  that  the  transport  of  matter  in  the 
voltaic  arc,  as  in  liquids  traversed  by  electricity  is  from  the 
positive  to  the  negative  pole.  It  is  probable,  in  this  case,  that  a 
polar  decomposition  takes  place  at  the  surface  of  the  liquid,  which 
gives  rise  to  a  reduction  of  the  metal,  and  colours  the  discharge. 
With  a  coil  of  suflBcient  power,  the  effects  are  exceedingly 
brilliant. 

The  composition  of  the  light  thus  obtained,  is  found,  when 
examined  by  the  spectroscope,  to  be  more  complicated  than  when 
similar  salts  are  introduced  into  a  non-luminous  gas-flame,  and  a 
greater  number  of  luminous  bands  are  seen.  Part  of  the  water  is 
vaporized,  and  we  have  the  rays  of  its  components,  as  well  as  those 
which  result  from  the  solution  of  the  salt.  The  temperature  afforded 
by  the  electric  spark,  is  likewise  higher  than  that  of  the  gas-flame. 
The  iines  which  arise  from  the  volatilization  of  the  platina  must  be 
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very  veak,  for,  with  the  water,  I  have  not  been  able  to  distinguish 
them.     With  other  metals  it  may  not  be  the  same. 

When  concentrated  solutions  are  employed,  th€  luminous  effects 
are  very  striking,  especially  when  chlorides  are  used.  The  dis- 
charges are  of  a  splendid  red,  with  chloride  of  strontium;  orange, 
with  chloride  of  calcium ;  yellow,  with  chloride  of  sodium ;  green, 
with  chloride  of  magnesium ;  bluish  green,  with  chloride  of  copper ; 
and  blue,  with  chloride  of  zinc.  Other  salts,  such  as  divers  com- 
pounds of  barium,  potassium,  antimony,  iron,  manganese,  silver, 
uranium,  etc.,  also  produce  effects  equally  well-marked. 

The  apparatus  should  be  arranged,  so  that  the  discharges  may 
succeed  each  other  rapidly,  and  the  phenomena  may  appear  con- 
tinuous. They  thus  resemble  a  coloured  flame,  and  the  tube  acts 
like  a  Uttle  lamp,  with  a  luminous  source  of  definite  composition, 
and  affording  a  definite  tint.  To  avoid  trouble,  through  the  heat 
occasioned,  larger  tubes  may  be  employed,  or  capsules  substituted. 

If  the  bottom  wire  of  one  tube  is  made  to  communicate  with 
the  top  one  of  another,  and  so  in  succession ;  several  tabes  may  be 
employed  at  once,  and  their  appearances  contrasted. 


ARCH^OLOGIA. 

Our  Yorkshire  barrow-diggers  have  recently  been  at  work  among 
the  Tumuli  near  Bsidlingtok,  and  rather  long  accounts  of  their 
proceedings  have  appeared  in  the  newspapers.  Under  the  directions 
of  Canon  Greenwell,  so  well  known  for  his  earnest  labours  in  this 
field  of  research,  two  of  what  the  archaBologists  of  the  prehistoric 
school  call  '*  long  barrows,^'  which  they  consider  to  have  belonged 
to  a  distinct  race  of  ''long-headed'^  or  doUcho-cephalio  men,  who 
lived  in  a  remoter  period  than  the  brachy-cephalic  or  round-headed 
race.  The  peculiar  characteristic  of  these  "  long-headed^'  Britons, 
according  to  the  same  archaslogical  school,  was,  that  they  eat  one 
another — ^in  fact,  that  they  were  confirmed  cannibals.  The  round- 
headed-race,  who  were  more  civilized,  and  eschewed  cannibalism, 
came  later  into  possession  of  the  land,  and  took  the  barrows 
which  the  long-headed  people  had  left  behind  them,  and  used 
them  again  for  burial-places,  so  that  we  find  long-headed  and 
round-headed  buried  in  the  same  grave.  But  when  the  round- 
headed  race  made  barrows  for  themselves,  they  always  made  them 
round,  and  the  new  theory  is,  that  all  long  barrows  belong  to  the  long- 
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headed  men^  though  you  may  find  the  remains  of  ronnd-headed  men 
in  them^  and  that  all  round  barrows  belong  to  round-headed  men. 
We  confess^  we  cannot  quite  understand  why  the  shape  of  a  man's 
grave  should  be  regulated  by  thait  of  his  head.  The  characteristics, 
therefore,  of  the  long  barrows  appear  to  be,  long-heads  and  short  or 
round-heads,  of  which  the  latter  are  assumed  to  be  a  later  introduction^ 
and  with  them  you  meet  with  human  bones  thrown  confusedly  together, 
which  are  assumed  to  be  the  remains  of  a  feast  of  cannibals.  The 
two  barrows  which  have  been  recently  opened  in  the  neighbourhood 
of  Bridlington  were  long  ones,  and  we  shall  proceed  to  describe  them 
as  well  as  we  can  from  the  newspaper  accounts,  which  were  evidently 
written  by  some  of  tho^e  who  assisted  at  the  excavations.  The  dis- 
coveries hardly  appear  to  us  to  be  of  the  importance  here  attached 
to  them .  Both  these  barrows  are  in  the  neighbourhood  of  Budstone, 
the  first  upon  the  Dotterill  Park,  on  the  estate  of  Lord  Londes- 
borough,  the  other  on  the  estate  of  Mr.  Creyke,  of  RawcliflFe. 

The  barrow  in  Dottxbill  Pabe  was  170  feet  in  length,  with  a 
breadth  of  60  feet  at  the  east  end,  and  45  feet  at  the  west — ^it  lay  N.E. 
by  E.  by  S.W.  by  W.  It  is  described  as  containing  twelve  different 
interments,  of  which  one  only  was  long-headed,  which  is  therefore 
assumed  to  have  been  the  *'  primary  burial,^'  while  all  the  rest  "  were 
those  of  the  round-headed  race,  and  were  inserted  burials."  It  was,  at 
all  evonts,  a  long-headed  barrow,  filled  with  round-headed  inter- 
ments, with  one  only  exception.  The  bodies  belonged  to  men,  women, 
and  children.  ''  With  one  body  was  a  very  peculiarly  formed  (bowl 
shaped)  urn,  but  the  barrow  yielded  very  little  pottery,  and  but  few 
flints.'^  The  bowl,  of  a  dark,  plain  ware,  was  with  the  long-headed 
body.  The  last  burial  but  one  towards  the  west  had  with  it  a  "  food 
vessel,''  with  four  pierced  ears,  which  is  described  as  very  beautifully 
ornamented.  The  last  burial  in  order,  which  lay  in  the  western 
extremity  of  the  barrow,  was  that  of  a  young  person,  and  was 
accompanied  by  an  urn  without  any  ornamentation  except  pairs  of 
dots  at  intervals  on  the  ridges.  It  is  added  that  ^^  from  the 
appearance  of  this  part  of  the  barrow  (in  section)  it  seemed  as  if 
a  later  round  barrow  had  been  placed  at  the  west  end  of  the  long 
barrow,  and  in  the  centre  of  this  addition  the  last  named  burial  had 
been  made. 

The  barrow  at  Rawcuffb  was  210  feet  long,  by  45  feet  broad  at  the 
west,  and  75  at  the  east  end.  Many  little  peculiarities  were  observed 
in  the  constructing  of  this  barrow,  and  in  the  throwing  together  of 
its  contents,  which  appear  to  us  to  be  of  very  secondary  importance, 
but  the  interments,  of  which  a  very  small  number  were  traced,  in 
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comparison  of  the  size  of  the  barrow,  were  pronounced  to  be  all  long- 
headed, and  no  traces  of  what  they  call  secondary  interments  were 
detected  in  it.  But  in  the  mass  of  the  barrow  were  found  '^  many 
broken  up  bodies,  of  which  it  was  impossible  to  form  any  other 
opinion  than  that  the  disjointing  had  occurred  at  the  time  of  death, 
and  pointed  to  the  disgraceful  practice  of  cannibalism.  The  bones 
were  scattered  in  strange  confusion,  and  the  skulls  detached  were 
found  at  some  distance.  An  extraordinary  amount  of  burning  had 
occurred  at  the  eastern  end,  as  if  the  funeral  feast  had  there  been 
observed.*'  These  skulls  are  all  pronounced  to  be  long-headed. 
Thus  the  long-heads  eat  one  another,  and  not  the  round-heads,  or 
another  race,  or,  in  other  words,  they  devoured  their  friends  and  not 
their  enemies.  It  is  added  that  ^^ slightly  buried  at  the  extreme 
end,  a  very  large  number  of  fragments  of  Anglo-Saxon  pottery  was 
found,  but  they  occurred  in  no  other  part.*'  We  think  this  may  be 
an  error,  or  the  age  of  the  barrow  itself  may  have  been  mistaken. 

The  account  of  these  excavations  suggest  more  than  one  subject 
for  remark.  This  new  school  of  antiquaries  have  adopted  the  very 
erroneous  system  of  studying  the  science  downwards  instead  of 
upwards ;  that  is,  instead  of  first  making  themselves  well  acquainted 
with  the  archaeology  of  the  known  period,  and  employing  it  back- 
wards to  assist  in  explaining  that  which  is  less  known  or  unknown, 
they  begin  with  the  unknown  period  and  expect  it  to  explain  itself, 
or  to  submit  to  their  theoretical  explanations,  while  they  neglect  the 
known  periods  altogether.  The  consequence  of  this  may  be  easily 
imagined  by  those  who  study  science  on  a  wider  scale.  In  the 
present  case  our  investigators  seem  to  imagine  that  it  was  quite  a 
natural  thing  for  a  new  race,  which  had  driven  a  different  race  away 
from  the  soil,  or  had  come  into  the  vacant  space  they  had  lejfl, 
to  take  possession  of  their  sepulchral  barrows,  and  adopt  them  as 
their  own.  Now  this  was  not  the  case,  and  for  a  very  good  reason. 
The  grave — the  barrow — was  a  sacred  place,  consecrated  to  and 
believed  to  be  held  for  ever  by  the  spirits  of  the  departed,  who  were 
further  believed  to  defend  their  rights  with  a  jealous  energy  against 
all  intruders  if  they  were  not  of  their  own  family  or  friends,  and  espe- 
cially against  people  of  another  race.  They  even,  according  to  the 
popular  belief,  employed  dragons  and  spiritual  beings  of  a  ferocious 
character,  to  brood  and  watch  over  their  defence.  The  spirits  of 
those  who  were  buried  in  them,  who  spent  their  days  in  the  national 
heaven — the  Teutons  called  theirs  Walhalla — returned  at  night  to 
prowl  about  their  barrows,  and  see  that  they  were  not  intruded  upon. 
So  powerful  were  these  protectors  of  the  barrows,  that'  the  mythic 
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heroes  of  the  remotest  mythic  traditions  of  northern  and  western 
Europe,  like  the  Anglo-Saxon  Beowulf,  boasted  as  their  greatest 
deeds  the  encountering  and  overcoming  one  of  them  in  the  barrow 
of  an  extinct  race.  During  the  Middle  Ages  we  can  trace  this  feel- 
ing existing  in  great  intensity  from  the  earliest  period.  But,  as  the 
mythic  heroes  no  longer  existed,  and  the  men  of  the  time  had  no 
longer  the  courage  to  encounter  the  dragon,  or  spectre,  or  what  it 
might  be,  in  open  combat,  when  they  wanted  to  open  a  barrow  in 
which  they  thought  a  treasure  might  be  found,  they  sought  the  aid 
of  magicians  to  lay  the  enemy  asleep  by  their  incantations.  It  was 
the  universal  belief  everywhere.  In  the  thirteenth  and  fourteenth 
centuries,  we  find  instances  of  magicians  employed  in  Wales  to 
charm  the  dragon  in  the  barrow  before  opening  it,  so  that  the  super- 
stition existed  in  the  Celtic  as  well  as  in  the  Teutonic  race.  In  the 
times  of  Heniy  VIII.  and  of  Elizabeth,  and  in  the  seventeenth 
century,  it  was  a  great  part  of  the  practice  of  the  magicians,  including 
such  men  as  Dr.  Dee  and  Kelly,  to  undertake  the  protection  of  the 
barrow-diggers  while  they  worked,  and  they  made  a  profit  by  it. 
And  so  deeply  and  firmly  was  this  belief  implanted  in  the  popular 
mind,  that  even  at  the  present  time  how  many  shrink  at  entering  a 
churchyard  by  night,  simply  because,  still  acted  upon  by  the 
primesval  superstition,  they  fear  to  encounter  the  spectres  of  the 
dead,  who  have  returned  to  visib  and  protect  their  graves.  With 
such  feelings  as  these,  who  would  venture  to  do  such  a  daring,  and 
we  might  say  such  a  wicked  act,  as  to  put  the  remains  of  his  relative 
or  of  his  friend  into  the  barrow  of  another  and  older  race  ?*  It  would 
be  simply  condemning  him  body  and  soul  to  everlasting  misery  and 
torment.  An  ill  life  would  be  that  of  the  spirit  whose  body  had 
been  intruded  into  the  barrow  of  men  of  another  race.  And  a  fine 
row  would  there  be  when  the  two  sets  of  spirits  came  together  to 
claim  their  respective  rights.  At  least  so  it  would  in  the  deeply 
and  firmly  implanted  popular  belief.  And  it  would  be  quite  absurd 
to  suppose  for  a  moment  that  an  Anglo-Saxon  would  venture  upon 
violating  an  old  tumulus,  for  the  purpose  of  throwing  into  it  a  heap 
of  broken  pottery.  We  believe,  therefore,  that  we  must  give  up  this 
notion  of  secondary  interments  of  another  race  in  the  same  barrow ; 
so  that  one  of  the  supports  of  the  system  of  long  and  short  barrows 
breaks  down  at  once.  We  have  been  accustomed  to  look  at  these 
large  early  barrows  as  having  belonged  each  to  a  family  or  clan, 
only  a  certain  number  of  which,  according  to  the  sentiments  of 

*  Much  curious  information  on  this  subject  ivill  be  found  in  Th.  Wright's  **  Karrative 
Sorcery  and  Msgic/^vol  i.  chap.  il. 
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primitive  times,  could  claim  an  honourable  burial.  We  presume, 
therefore,  that  the  first  of  the  barrows  described  above,  belonged 
to  a  family  which  may  have  contaiued,  as  far  as  we  find  them,  one 
long-headed  and  eleven  round-headed  individuals.  We  ourselves 
place  little  belief  in  this  long  and  short  classification. 

Nor  do  we  place  any  more  faith  in  the  alleged  cannibalism.  The 
number  of  our  barrows  which  must  have  been  opened  during  the 
Middle  Ages,  and  during  the  fifteenth,  sixteenth,  and  seventeenth 
centuries — with  the  aid  of  magicians  and  conjurors — to  judge  by  the 
records  of  such  proceedings  which  still  remain,  must  have  been  very 
great.  When  the  charm  was  over,  of  course  the  spiritual  guardians 
of  the  grave  were  at  liberty  again,  and  as  formidable  as  ever.  The 
least  that  the  excavators  could  do  to  appease  them,  after  they  had 
found  treasure  or  not  (the  latter,  of  course,  the  more  usual  result), 
would  be  to  throw  back  the  bones  into  the  grave,  and  cover  it  up 
with  care.  Thus,  most  probably,  originated  the  heaps  of  bones  which 
our  recent  excavators  take  for  the  relics  of  cannibalism.  We  believe 
that  on  at  least  one  occasion,  among  the  bones  of  one  of  these  York- 
shire barrows,  was  found  a  broken  tobacco-pipe,  of  the  earlier  part  of 
the  seventeenth  century,  no  doubt  thrown  there  by  one  of  these  old 
excavators.  Even  the  most  zealous  of  our  prehistoric  archaeologists 
will  hardly,  we  think,  insist  that  the  long-headed  Briton  indulged  in 
the  genial  pipe  at  the  cannibal  funeral  feast.  The  subject  would 
have  been  picturesque. 

Two  of  our  ancient  monuments  are  in  a  position  of  a  certain  sort 
of  risk  at  the  present  moment.  One  of  these  is  the  remarkable 
BoMAK  Villa  at  Bionob,  in  Sussex,  with  its  very  interesting  tesse- 
lated  pavement.  This,  as  it  is  well  known,  stands,  as  far  as  it  can 
be  said  to  stand,  upon  private  land,  and  huts  have  been  raised  over 
as  much  of  the  remains  as  were  uncovered.  Some  years  ago  a  pro- 
posal was  made  to  raise  a  subscription,  to  purchase  aa  much  of  the 
land  as  the  Roman  Villa  occupied,  which  was  offered  for  a  moderate 
sum,  in  order  to  invest  it  as  pubUc  property,  and  to  pay  a  small  salary 
to  a  cottager  to  live  there  and  show  it  to  visitors.  Some  supposed 
difficulties  prevented  this  plan  from  being  carried  out  at  that  time. 
We  hear  that  the  whole  property  is  now  for  sale,  and  it  may  be 
worthy  of  consideration  whether  an  effort  should  not  be  made  to 
carry  out  some  such  plan  as  that  formerly  proposed. 

The  second  of  the  monuments  to  which  we  refer  is  Woeth 
Ghubch  in  Sussex,  which  is  said  to  be  on  the  eve  of  undergoing  the 
process  of  restoration.  Worth  Church  is  well  known  as  one  of  the 
rare  examples  of  Anglo-Saxon  architecture  which  have  excited  so 
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much  attention  since  the  days  of  Bickman.  "We  all  know  that  church 
restoration  is  a  very  dangerous  proceeding,  unless  placed  in  very 
careful  hands,  and  even  then  it  ought  to  be  jealously  looked  after, 
and  we  especially  hope  this  may  be  the  case  in  the  present 
instance. 

Perhaps,  while  speaking  of  ecclesiastical  work,  we  may  be 
allowed  briefly  to  call  attention  to  the  beautiful  Memorial  Window 
recently  set  up  to  the  memory  of  Chaucer  over  his  tomb  in  the 
south  transept  of  Westminster  Abbey,  better  known  as  the  Poet's 
Comer.  It  was  designed  by  Mr.  J.  G.  Waller,  the  well-known 
author  of  ''  The  Monumental  Brasses  of  Great  Britain,^'  one  who, 
perhaps,  in  a  higher  degree  than  any  other  of  our  artists,  feels  and 
appreciates  the  spirit  of  medieeval  art.  He  has  endeavoured  to  em- 
body in  it  a  picture  which  reminds  us  of  his  intellectual  labour  and 
of  his  position  among  his  contemporaries. 

T.  W. 
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Paint  for  the  Protection  op  Iron   and  other   Metals  from  the 
DETRIMENTAL  INFLUENCE  OF  Sea  Water. — Paint  for  the  protection  of  iron 
and  other  metals  from  the  destructive  influence  of  sea  water,  and  for  the 
prevention  of  fouling  is  made  as  follows  : —    . 
30  parts  of  quicksilver 

7  „  of  thick  turpentine 
55  „  of  red  lead, 
and  these  are  mixed  with  as  much  boiled  linseed  oil  as  is  necessary 
to  make  the  paint  of  a  proper  consistency.  The  quicksilver  must  bo 
thoroughly  amalgamated  with  the  thick  turpentine  by  grinding  or  Tab- 
bing, and  this  mixtare  most  be  ground  with  the  red  lead  and  more  boiled 
linseed  oil.  As  little  linseed  oil  as  is  necessary,  to  make  the  paint  of  a 
nseable  consistency,  must  be  employed.  In  damp  weather  some  fine 
ground  manganese  may  be  added.  To  make  this  paint  adhere  more 
firmly,  the  surface  to  which  it  is  to  be  applied  may  be  prepared  by 
coating  it  with  oxide  of  iron  paint.  The  inventors,  Messrs.  D.  R. 
Macgregor  and  Peter  Taysen  claim  the  use  of  quicksilver,  turpentine,  and 
red  lead  as  their  special  invention. 

Browning's  Sblf-rbgulatinq  Electric  Lamp. — This  invention  will 
greatly  add  to  the  use  of  the  electric  light  for  various  scientiBc  purposes. 
It  is  so  simple,  that  we  wonder  it  was  not  devised  long  ago  in  place  of 
sundry  complicated  and  expensive  contrivances,  which  are  not  so  efficient. 
The  carbon  points  are  held,  as  usual,  by  brass  tubes,  slit  and  tightening  like 
porte-crayons.  The  carbon-holders  can  be  adjusted  to  the  height  required 
VOL.  III. — ^NO.  I.  JT 
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by  screws,  and  the  tipper  one  slides  idirongh  a  collar,  which  permits  it  to 
fall,  so  as  to  bring  its  point  straight  down  upon -the  lower  point.  When 
connected  with  a  battery,  a  small  electro-magnet  is  brought  into  action, 
and  this,  by  pulling  towards  it  a  plate  of  sofb  iron,  tightens  a  clip  on  the 
upper  carbon-holder,  and  stops  its  descent.  As  portions  of  the  carbon 
are  dissipated,  and  the  distance  between  the  two  points  become  too  great, 
the  electro-magnet  ceases  to  act,  and  the  upper  point  is  free  to  fall 
until  the  right  distance  is  reached,  and  the  electric  current  is  again 
established,  at  which  moment  the  electro-magnet  again  tightens  the 
clip.  With  six  four-inch  cells  of  Grove's  battery,  a  vivid  light  is 
obtained ;  and  also  the  heat  requisite  for  a  variety  of  spectroscopic  inves- 
tigations. This  electric  lamp  is  furnished  with  reflectors  according  to  the 
nature  of  the  work  required.  We  have  seen  it  in  use,  and  tried  it 
ourselves.  The  manipulation  is  not  difficult  to  any  one  accustomed 
to  scientific  apparatus ;  but  a  few  points  must  be  attended  to.  In 
the  first  place,  each  time  the  lamp  is  used  the  sliding  rod  must 
be  examined,  and  rubbed  quite  clean  with  a  leather,  if  it  has 
become  fouled.  Then  the  carbon-holders  must  be  set  true,  so  that  if 
the  top  point  were  allowed  to  fall,  it  should  come  exactly  down  upon 
the  lower  one,  and  not  beside  it.  Thirdly,  the  distance  of  the  magnet 
from  the  plate  of  soft  iron,  must  be  proportioned  to  the  power  of  the 
battery  employed.  The  modes  of  making  these  adjustments  are  as 
simple  as  possible,  and  will  give  very  little  trouble  to  any  intelligent 
person. 

Floor  Coverings. — A  block  is  prepared  by  glueing  together  a  number 
of  pieces  of  wood  of  different  colours,  and  from  this  block  thin  veneers 
or  slices  are  cut,  which  are  then  fixed  by  cement  or  glue  to  a  woven 
cloth,  or  any  other  such  material  as  may  be  preferred.  Each  veneer  will 
have  on  it  a  pattern  resulting  from  the  arrangement  of  the  pieces  in  the 
block  from  which  it  is  cut,  and  by  assembling  a  number  of  them  together 
a  complicated  pattern  is  obtained;  or  when  it  is  desired  to  have  a 
simple  pattern,  the  slices  or  veneers  may  each  be  cut  from  a  single  block ; 
and  it  may  be  formed  by  arranging  these  pieces  together.  Various  kinds 
of  wood  can  be  employed  in  this  arrangement.  A  floor-cloth  or  covering 
thus  prepared  may  be  glued  down  to  the  floor  which  it  is  wished  to 
cover,  or,  for  temporary  purposes,  may  be  secured  by  nails.  Also,  thia 
invention  includes  the  use  of  veneer  patterns  nailed  to  any  ordinary 
floor ;  such  veneers  of  hard  wood  are  reduced  in  thickness  at  their  edges 
or  comers,  and  are  nailed  to  the  floor  beneath,  the  nails  being  covered 
by  thin  pieces  of  veneer,  thinner  than  the  others,  and  cut  to  a  desired 
form,  so  that  the  whole  makes  an  ornamental  pattern.  These  pieces  are, 
moreover,  glued  into  their  places,  and  the  whole  forms  a  flush  and 
smooth  surface.  The  inventor  of  this  process  is  Mr.  Denny  Lane,  of 
Cork. 

Heating  and  Appltinq  Gltcerini  for  Warming. — ^Instead  of  using 
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water  to  heat  honses,  carriages,  baths,  and  drying  stoves,  Mr.  R.  A. 
Wright,  of  Homerton,  applies  glycerine  in  solution.  The  solution  may 
be  of  any  desired  strength,  and  this  solution  is  to  be  circulated  in  pipes. 
This  rery  excellent  idea  is  surpassed  by  the  clever  way  in  which  he  pro- 
poses to  heat  the  glycerine.  One  mode  of  beating  which  he  employs 
IB  as  follows : — It  consists  in  blowing  or  projecting  one  or  more  currents 
or  jets  of  steam  or  air  (superheated  or  not)  across  the  mouth  of  a  pipe 
or  chamber  containing  petroleum  or  some  other  hydrocarbon,  which  is 
thus  projected  in  minute  particles,  as  in  a  fine  spray,  into  the  furnace  on 
the  fuel.  At  the  same  time,  air  is  drawn  or  forced  into  the  furnace. 
Great  heat  is  thus  obtained.  It  is  better  to  project  the  steam  or  air  by 
fiintail,  bat-wing,  or  such-like  nozzles  or  jets  to  obtain  greater  diffusion. 
Sometimes  the  petroleum  is  subjected  to  pressure  or  heat,  or  both,  before 
being  projected,  and  its  flow  may  be  regulated  by  a  cock  or  valve,  con- 
trolled by  the  pressure  of  steam  in  the  boiler,  when  one  is  used.  An 
improved  valve  for  supplying  air  to  this  and  other  fomaces  consists  of  a 
balance  plate  placed  in  the  furnace  door,  or  fire  door,  extending 
nearly  its  whole  length,  or,  it  may  be,  in  a  fine  or  air-passage.  This 
valve  works  on  a  sharp  edge,  like  the  centre  of  a  scale  beam,  or  it  may 
work  by  rolling  motion  on  a  sharp  edge  ;  it  carries  a  weight  regulated 
by  a  set  screw,  or  otherwise.  When  fresh  fuel  is  added,  and  the  draught 
is  momentarily  stopped  through  the  bars,  the  furnace  draught  will  open 
the  valve  and  admit  air.  The  valve  closes  when  the  draught  through 
the  bars  is  re-established.  The  glycerine  may  also  be  heated  by  a  cone 
covered  with  flat  rope,  or  other  .fnctional  agent,  working  fnctionally  in 
a  cone  in  the  glycerine  vessel.  Such  first  cone  may  be  driven  by  the 
axle,  when  used  for  carriages.  Other  modes  of  heating  the  glycerine  are 
claimed  in  the  patent. 

TRBATma  Textile  Fabrics. — M.  Pierre  Armand  Nenman,  of  St.  Denis, 
Paris,  treats  textile  fabrics  with  sulphuric  acid,  for  the  purpose  of  ren- 
dering them  impermeable.  By  this  process  the  fibres  on  the  surface  of 
the  fabric  are  partially  dissolved,  and  converted  into  a  glutinous  sub- 
stance, without  the  fibres  in  the  body  of  the  fabric  being  destroyed. 
The  fabric,  after  being  passed  through  the  sulphuric  acid,  is  quickly  . 
washed  and  rinsed  in  water,  to  stop  the  action  of  the  acid,  and  remove 
all  traces  of  it,  and  it  is  aflerwards  dried,  T^hen  the  part  which  has  been 
acted  on  by  the  acid,  having  impregnated  and  coated  the  fibres  of  the 
fiibrio,  and  filled  up  the  interstices  between  the  warp  and  the  weft,  wiU 
convert  it  into  a  parchment-like  and  impermeable  material.  A  concen- 
trated solution  may  in  some  cases  be  previously  made  of  any  linen  or 
cotton  fibre  in  sulphuric  acid,  which  is  then  spread  over  the  fabric  to 
be  treated,  by  means  of  a  brush,  or  by  rollers,  so  as  to  fill  up  the  inter- 
stices thereof. 

Pbepa&iko  and  Employing  Zibconu. — Ziroonia,  or  oxide  of  zirconium, 
in  whatever  manner  it  may  be  extracted  firom  its  ores,  can  be  agglo- 
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merated  by  comptession,  like  plumbago,  into  any  forms,  snch  as  sticks, 
discs,  cylinders,  etc.,  or  into  any  other  form  suitable  for  being  exposed 
to  the  flame  of  mixtures  of  oxygen  and  hydrogen,  without  undergoing 
fusion  or  any  other  alteration.  Of  all  known  substances,  it  is  the  only 
one  which  remains  entirely  unaltered  when  submitted  to  the  action  of  a 
blow-pipe  fed  by  oxygen  and  hydrogen,  or  by  mixtures  of  oxygen  with 
gaseous  or  liquid  hydrocarbons.  Zirconia  is,  of  all  substances,  the  one 
which,  when  introduced  into  an  oxy-hydrogen  flame,  develops  the  most 
intense  and  the  most  fixed  light.  To  obtain  zirconia  in  a  commercial 
state,  it  is  extracted  from  its  ores  by  transforming,  by  the  action  of 
chlorine  in  the  presence  of  coal  or  charcoal,  the  silicate  of  zirconium  into 
the  chloride  of  zirconium  and  silicon.  The  chloride  of  silicon,  which  is 
more  volatile  than  the  chloride  of  zirconium,  is  separated  from  the  latter 
by  the  action  of  heat ;  the  chloride  of  zirconium  remaining  is  afterwards 
converted  to  the  state  of  oxide  by  any  of  the  methods  now  in  use.  The 
zirconia  thus  obtained  is  first  calcined,  then  moistened,  and  submitted  in 
moulds  to  the  action  of  a  press,  with  or  without  the  intervention  of 
agglutinant  substances,  such  as  borax,  or  boracic  acid,  or  clay.  The 
sticks,  cylinders,  discs,  or  'other  forms  thus  agglomerated  are  brought 
to  a  high  temperature,  and  thus  receive  a  kind  of  tempering  or  pre- 
paring, the  efiect  of  which  is  to  increase  their  density  and  molecular . 
compactness.  Zirconia,  in  small  quantities,  may  also  be  compressed  in 
moulds  shaped  for  the  purpose,  and  united  with  other  refractory  earths, 
snch  as  magnesia  or  clay.  In  this  manner,  sticks  or  pieces,  a  part  only 
of  which  are  exposed  to  the  action  of  the  flame,  may  be  obtained,  and 
this  part  pure  zirconia,  while  the  remaining  portion,  which  serves  as  a 
support,  is  composed  of  a  cheaper  material.  The  property  possessed  by 
zirconia,  of  being  at  once  the  most  infusible,  the  most  unalterable,  and 
the  most  luminous  of  all  the  chemical  substances  at  present  known, 
when  it  is  exposed  to  the  action  of  an  oxy-hydrogen  flame,  has  never 
been  befoi'e  discovered,  nor  has  its  property  of  being  easily  agglo- 
merated and  moulded,  either  separately  or  mixed  with  a  small  quantity 
of  on  agglutinant  substance,  been  discovered.  The  above  is  patented  by 
the  company  or  society  Cyprien  Tessi6  du  Motay  and  Co.,  of 
Paris. 

Peeventing  Incrustation  in  Boilers,  etc.  —  Among  the  niany  in- 
ventions for  effecting  this  object,  one  by  Mr.  C.  Weightman  Harrison,  of 
Glapham  Junction,  is  simple,  and  seems  to  be  founded  on  a  scientific 
principle.  He  suspends  in  the  boiler  a  plate  of  metal — of  course,  im- 
mersed in  the  water — which  is  connected  with  the  metal  of  the  boiler. 
The  boiler  forms  one  electrode,  the  suspended  plate  the  other.  The  sizo 
of  the  metal  plate  is  so  proportioned  to  that  of  the  boiler,  that  th  electro- 
chemical action  upon  its  interior  surface  shall  be  what  he  terms  nascent, 
or  nearly  so;  and  he  states  that  he  finds  it  merely  necessary,  under 
ordinary  circumstances,  to  iiuqpart  a  polarity  to  the  shell  of  the  boiler,  in 


PROGRESS  OF  INVENTION.  69 

order  to  preyent  the  adhesion  of  the  precipitated  mattei's.  Sometimes 
he  varies  the  method  of  carrying  out  his  invention  by  means  of  an  addi- 
tional electrical  source,  so  arranged  as  to  transmit  alternately  positive 
and  negative  carrents  to  the  shell  of  the  boiler,  and  to  the  suspended 
plat0.  This  arrangement  is  found  greatly  to  facilitate  the  production  of 
steam. 

Manure. — Dr.  Dewar,  of  Eorkcaldy,  K  B.,  has  proposed  the  treatment 
of  animal  and  vegetable  substances,  used  as  manure,  with  sulphurous  acid, 
in  order  to  prevent  any  offensive  odour.  He  uses  aqueous  sulphurous 
acid,  sp.  gr.  1*012,  or  a  sulphite  or  bi-sulphite,  and  he  finds  that,  even  if 
the  matters  treated  have  a  strong  and  offensive  smell,  they  are  deodorized 
by  the  acid,  and  can  be  kept  for  a  long  time  either  in  the  dry  or  moist 
state. 

Safety  Matches. — It  is  well  known  that  a  great  number  of  serious 
accidents  occur  from  fire,  caused  by  persons  carelessly  throwing  down 
matches  which  they  believe  to  be  harmless,  because  the  flame  has  been 
extinguished,  but  which  in  reality  are  highly  dangerous,  and  quite 
capable  of  communicating  fire  to  any  light  dry  material,  in  consequence 
of  the  wood  splint  being  at  a  red  heat,  although  not  actually  iu  a  flame. 
Mr.  Howse,  of  Lime  Street,  City,  proposes,  in  order  to  prevent  tlus,  the 
saturation  of  the  splints  (previously  to  their  being  dipped^,  with  a  solu- 
tion of  any  chemical  salt  which  has  the  property  of  preventing  the  wood 
from  remaining  at  a  red  heat,  after  the  flame  has  been  extinguished,  with- 
out being  in  any  way  detrimental  to  the  inflammable  nature  of  the  splint ; 
and  thus  to  prevent  the  possibility  of  accident  from  the  dropping  of  the 
match  after  the  extinction  of  the  flame,  but  whilst  the  splint  is  still  at  a 
red  heat.  The  substance  which  he  proposes  to  employ  is  alum ;  though 
other  salts  have  this  same  property.  The  matches  before  being  dipped 
are  to  be  immersed  in  a  strong  solution  of  alum  or  other  salt  with 
similar  action,  until  they  are  saturated — they  are  to  be  dried  and  dipped 
with  the  ordinary  composition.  Matches  so  treated  will  be  found  to 
ignite  and  bum  with  flame  as  long,  and  as  readily,  as  other  matches,  but 
the  instant  the  flame  is  blown  out,  the  match  becomes  black  and  perfectly 
harmless. 

A  New  Method  of  Silvering,  bt  Artus  Claude  Lodd6,  of  Paris. — 
The  article  which  is  to  be  silvered,  is  first  placed  in  a  bath  of  sulphuret  of 
carbon,  lightly  phosphorated ;  secondly,  iu  a  solution  of  nitrate  of  silver, 
and  aflerwards  the  silver  is  to  be  reduced  upon  the  articles  by  the  action 
of  a  current  of  hydrogen  gas. 

Felt  Hats. — In  the  manufacture  of  fur  hats  or  other  fur  goods,  or  in 
preparing  fur  for  the  same,  there  is  always  a  large  amount  of  extremely 
short  wards  or  refuse,  which  is  known  as  fur  dust,  and  is  usually  re- 
garded as  worthless  except  for  manure.  The  present  invention  utilises 
such  material  and  any  short  fur  by  incorporating  it  with  wool-felt,  in 
the    manufacture    of   hats,  in    a    manner  by  which,  ab    a    little    ad- 
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ditional  expense,  a  hat,  greatly  superior  to  one  made  of  wool  felt,  is 
obtained. 

PRESEBYiNa  Animal  and  Yegbtablb  Substances. — ^Mr.  W.  Hector,  of 
Hampstead,  proposes  to  preserve  animal  and  vegetable  substances,  snch 
as  joints  of  meat,  &c.,  for  a  short  time,  until  they  are  required  for  cooking. 
For  this  purpose  he  uses  chlorine  and  snlphurous  acid  gases,  and  the 
gaseous  matter  is  applied  surrounding  the  meat,  or  other  substance  to  be 
preserved,  to  check  the  tendency  which  the  air  otherwise  possesses  to 
promote  decay.  The  vessels,  in  which  such  gases  are  applied,  are 
chambers  of  enamelled  metal,  and  in  these  are  placed  the  necessary 
ingredients  for  evolving  the  gases,  as  well  as  the  substances  to  be 
preserved. 

Eliminating  Nitrogen  in  woeking  Blast-Fuenacbs,  Oas-Genbeators, 
ETC. — This  process,  which  is  intended  to  be  applied  to  blast  and  other 
furnaces,  has  for  its  object  the  elimination  of  a  portion  of  the  nitrogen, 
which  forms  part  of  the  products  of  combustion  by  the  use  of  carbonic 
acid  obtained  by  the  decomposition  of  limestone  in  retorts  or  mnffles,  by 
which  a  great  saving  of  fuel  is  effected.  When  a  volume  of  carbonic  acid 
is  carried  over  heated  coals,  or  over  any  substance  containing  carbon  in  a 
state  of  incandescence,  half  the  volume  of  oxygen  will  unite  with  more  car- 
bon, forming  two  volumes  of  carbonic  gas,  each  equal  to  the  original  volume 
of  carbonic  acid.  In  the  case  of  the  usual  process  of  heating  by  gas,  as  well 
as  in  the  blast  furnace,  carbonic  acid  is  invariably  formed  in  the  firstinstance, 
and  when  there  is  an  excess  of  carbon  present,  this  carbonic  acid  becomes 
converted  into  carbonic  oxide  of  double  its  volume ;  but  in  these  cases  the 
resulting  carbonic  oxide  is  always  mixed  with  that  quantity  of  nitrogen 
which  is  due  to  the  oxygen  contained  in  the  atmospheric  air  which  has  been 
used  during  the  process  of  combustion,  and  it  amounts  to  3*77  volumes 
for  each  volume  of  oxygen.  Therefore,  two  volumes  of  carbonic  oxide, 
+3*77  volumes  of  nitrogen  are  formed  in  the  first  instance,  and  these  by 
the  process  of  combustion  are  converted  into  two  volumes  of  carbonic 
acid  +  7'54  volumes  of  nitrogen ;  whilst  by  this  new  process,  the  gas 
intended  to  bo  used  for  the  purpose  of  combustion  consists  only  of  two 
volumes  of  carbonic  oxide,  which,  through  the  process  of  combustion, 
produce  two  volumes  of  carbonic  acid  +  3*77  volumes  of  nitrogen.  Now 
as  the  temperature  increases  precisely  as  the  volume  of  the  products  of 
combustion,  it  is  not  difficult  to  see  how  great  the  economical  value  of 
this  process  must  be.  In  its  application  to  blast-furnaces,  as  well  as  to 
gas-furnaces,  the  carbonic  oxide  is  rejected  simultaneously  with  the 
atmospheric  air  through  separate  tuyeres  upon  the  incandescent  fuel,  so 
that  the  combustion  of  the  carbonic  oxide  is  effected  in  the  very  midst  of 
the  fuel,  namely,  as  far  as  the  blast  furnace  is  concerned,  in  the  hearth, 
and  in  the  case  of  a  gas  furnace,  in  the  gas-generator,  where,  owing  to 
he  presence  of  an  excess  of  carbon,  and  through  the  resulting  high  tern* 
peratnre,  the  carbonic  acid,  which  is  one  of  the  prodncts  of  combostton,  is 
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again  iaransformed  into  carbonic  oxide.  In  these  cases,  therefore,  we  ob« 
tain  fonr  volumes  of  carbonic  oxide,  and  only  3*77  volumes  of  nitrogen. 
According  to  the  process  hitherto  in  use,  the  blast-furnace  gases  are  com- 
posed of  65*4  per  cent,  of  nitrogen,  and  34*' 6  per  cent,  of  carbonic  oxide, 
whilst  according  to  this  new  process,  they  consist  of  over  48*5  per  cent,  of 
nitrogen,  and  51 '5  per  cent,  of  carbonic  oxide ;  the  last-mentioned  gases 
are  therefore  richer  from  48  to  49  per  cent,  than  the  former,  and  accelerate, 
as  experiment  has  proved,  the  reduction  of  the  ores  in  the  self-same  pro- 
portion, whilst  those  gases  which  escape  at  the  mouth  of  the  furnace  also 
acquire  a  very  considerably  higher  calorific  value.  If,  on  application 
of  this  process  to  gas  furnaces,  a  temperature  exceeding  the  require- 
ments of  the  operations  for  which  it  is  intended  should  be  developed,  it 
will  be  sufficient  to  reduce  the  gas  generator,  or  the  amount  of  fuel  con- 
sumed in  a  given  time,  whence  it  is  evident  that  this  process  is  applicable 
to  all  heating  apparatus  employed  for  industrial  and  metallurgical  purposes. 
M.  Charles  Schinz,  of  Strasburg,  the  inventor  of  this  process,  generates 
his  carbonic  acid  by  heating  limestone,  and  the  carbonic  acid  he  carries 
through  clay  muffles  containing  coke  heated  to  a  high,  temperature ;  it  is 
in  this  way  converted  into  carbonic  oxide,  which  he  stores  for  use  in  a 
gasometer,  and  from  this  it  is  forced  into  the  furnace,  at  the  same  time 
that  atmospheric  air  is  supplied  by  means  of  an  engine  or  apparatus, 
and  this  in  such  a  manner  that  the  proper  relation  between  the  volumes 
of  gas  and  air  is  strictly  maintained.  It  is  also  necessary  during  their 
progress  to  heat  both  gas  and  air  to  400%  for  the  purpose  of  maintaining 
the  temperature  produced  by  the  combustion  at  an  elevation  which  shall 
be  sufficient  to  convert  the  carbonic  add  into  carbonic  oxide ;  but  as  the 
volume  to  be  injected  is  much  smaller  than  it  would  be  under  ordinary 
circumstances,  it  is  possible  to  accomplish  even  this  by  the  waste  heat  of 
the  gas  fiimace,  or  by  the  blast-ftimace  gases. 


CORRESPONDENCE. 

A  DOUBTFUL  GOBY.  G0BIU8 ? 

Mb.  Couch,  in  his  work  on  British  Fishes,  states  that  the  Goby  &mily  is 
scarce  so  well  known  as  might  bo  desired,  with  regard  both  to  the  specific 
features  and  the  habits  of  the  individuals  comprised  in  it,  and  even  among 
those  figured  and  described  by  him,  considerable  doubt  appears  to  exist 
as  to  whether  they  should  be  ranked  as  species  or  as  mere  varieties — if 
indeed,  the  terms  be  not  now  synonymous.  I  have  accordingly  drawn  up 
the  following  brief  description  of  a  Goby  which  has  come  under  my 
notice,  having  been  unable  to  identify  it  satisfactorily  with  any  figured 
by  Mr.  Couch. 
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The  fish  in  qnestion  is  found  in  the  estnarj  of  the  Itchen  river  in  con- 
siderable shoals.  It  chieflj  haunts  the  stony  parts  of  the  shore,  which  is 
composed  partly  of  drift  gravel,  and  partly  of  chalk  from  the  railway 
embankment ;  and  subjacent  to  this  is  a  bed  of  tenacious  blue  clay,  which 
forms  the  proper  bed  of  the  river.  The  water  at  high  tide  is  very  brackish, 
but  at  low  water  it  is  fresh  to  the  taste ;  so  that  the  fish  are  perfectly 
capable  of  living  either  in  salt  or  fresh  water.  The  vegetation,  however, 
is  entirely  marine,  as  also  is  the  fauna  inhabiting  the  estuary. 

The  Goby  itself  may  best  be  described  by  applying  the  words  used  by 
Mr.  Wood  respecting  the  Gohiits  minutua  "  transparent  golden-grey, 
with  a  multitude  of  tiny  black  dots  upon  the  back,  and  generally  marked 
with  some  darkish  blotches  upon  the  sides."  My  Goby,  however,  never 
has  the  dark  spot  on  the  dorsal  fin,  so  characteristic  of  G,  minutus.  Some 
specimens,  again,  differ  in  colour,  being  yellowish-green  on  the  dorsal  and 
lateral  aspects,  but  small  value  should  be  attached  to  any  variation  in 
tint,  since  the  flat-fish  in  the  same  locality,  though  of  one  species,  are 
sometimes  black,  sometimes  yellow,  and  sometimes  dark-green. 

The  dorsal  and  caudal  fins  are  barred  with  reddish  brown,  the  first 
dorsal  having  four,  the  second  dorsal  five,  and  the  caudal  fin  seven  bars. 
The  mottlings  of  the  body  between  the  second  dorsal  and  caudal  fins 
resolve  themselves  into  a  pretty  distinct  diamond-pattern  ;  the  opercular 
'* plates  exhibit  a  golden  green  iridescence:  and  the  pectoral  fins  are 
irrorated  with  the  same  colour  at  their  insertion. 

The  head  is  short  before  the  eyes ;  the  cheeks  full ;  the  body  com* 
pres&ed  considerably  behind  the  anal  fin.  The  eyes  prominent,  close 
together,  and  large  ;  the  iris,  orange  ;  the  pupils,  according  to  the  inci- 
dence of  the  light,  are  dark  blue,  emerald,  or  golden.  Nostrils,  two, 
between  the  eyes  and  the  eztremiiy  of  the  upper  lip  ;  gape  of  the  mouth 
oblique,  with  the  lower  lip  slightly  protruding.  The  lateral  line,  which 
is  thin  and  plain,  runs  just  above  the  insertion  of  the  pectoral  fin,  and 
nearer  the  back  than  the  ventral  aspect.  The  body,  with  the  exception 
of  the  visceral  cavity,  is  semi-translucent,  and  the  pectorals,  anal,  and 
yentrals  are  colourless.  Fin- ray  formula : — P.  17  (sometimes  18)  ; 
A.  12  ;  1st  D.  G ;  2nd  D.  10  to  12  ;  V.  together,  10  ;  C.  15.  These  num- 
bers do  not  apply  to  every  individual,  the  ventrals  having  sometimes  12 
rays,  and  the  caudal  fin  18  rays ;  but  they  represent  the  average  obtained 
after  examination  of  a  great  number  of  the  fish.  The  ventrals  are 
inserted  rather  behind  the  insertion  of  the  pectorals,  and  they  form  a 
disc,  whereby  the  fish  supports  itself  against  the  glass.  From  the  fact 
that  it  finds  greater  difficulty  in  supporting  itself  against  clean  glass  than 
against  the  same  when  roughened  by  a  confervoid  growth,  it  would  seem 
that  no  suctorial  power  resides  in  this  disc.  Without  some  such  support, 
the  fish  invariably  sinks  down,  and  its  upward  progress  is  always  accom- 
plished by  a  series  of  convulsive  jerks  of  the  tail  and  fins;  as  though  the 
body  were  too  heavy  for  its  element. 
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The  anal  fin  conunenoes  beneath  the  insertion  of  the  second  dorsal, 
bat  in  some  instances  beneath  the  third  ray  of  that  fin ;  and  they  end 
together  at  some  distance  from  the  tail.  The  latter  fin,  when  expanded, 
is  ronnd  and  lar^e.  The  pectorals  are  very  large,  and,  in  common  with 
the  other  fins  (the  first  dorsal  especially),  exhibits  a  crenated  edge. 

The  inferior  surfaces  of  the  giil-plates  are  beautifnlly  clear,  showing 
the  dark  red  gilt  fringes  through  their  substance. 

I  have  kept  these  Gobies  in  a  fresh-water  aquarinm  for  some  weeks 
with  minnows  and  sticklebacks.  The  latter,  although  they  seldom  molest 
the  minnows,  wage  war  against  the  Gobies — biting  their  fins  and  tails,  so 
that  the  fish  become  ragged  and  discoloured.  These -fish  are  usually 
somewhat  more  than  an  inch  in  length ;  and  the  largest  instances  do  not 
exceed  two  and  a  quarter  inches.  I  should  mention  also  that  the  pattern 
on  the  back  is  so  distributed  as  to  exhibit  four  light  bands  alternating  with 
the  darker  portions. 

In  conclusion,  I  may  say  that,  should  the  fish  above  described  prove  a 
known  variety,  this  paper  may  still  be  of  some  service,  considering  the 
meagre  details  we  at  present  possess  with  respect  to  the  Gobies. 

A.  HART  EVERETT, 

Portswood  Road,  Southampton. 

To  the  Editor  of  Tk&  Student. 


PROGRESS  OF  INVENTION.— FIRE  PLACES. 

To  the  Editor  of  the  Student, 

SiE, — ^Will  you  permit  me  to  refer  to  p.  395  of  The  Student  for 
December,  and  to  make  a  brief  remark  on  the  improvements  there  sug- 
gested for  our  fire-places  ?  Nothing  can  be  better  than  the  grate  there 
described ;  and  that  it  answers  well,  is  proved  by  the  fact,  that  Mr. 
William  Bland,  of  Hartlip-place,  near  Sittingboume,  has  used  grates 
precisely  similar  for  full  forty  years.  He  invented  them  when  he  built 
Hartlip-place,  of  which  he  was  also  the  architect.  The  house,  through- 
out, is  a  model  for  convenience  and  comfort.  Mr.  Bland,  I  may  add,  is 
the  author  of  standard  works  on  architecture,  on  boat-building,  and  of 
agriculture. 

I  am.  Sir,  yours  respectfully, 

C.  Roach  Smith. 
Temple-place,  Strood  by  Rochester, 
Jwnuary  l%th,  1869. 


74  LITHaiBT  K0TIGE8. 


LITERARY  NOTICES. 

A  Sebtch  of  thb  Obiqin  and  P&oqress  or  thb  Abt  of  Wood 
Engraying,  withja  Chapter  Explanatory  of  a  Box  of  Materials  used  in  the 
Process,  to  accompanj|the  Book.  By  Thomas  Gilks,  author  of  '*  The  Art  of 
Wood  Engraving,"  "  A  Practical  Handbook/'  etc.  (Myers  and  Co.) — 
Mr.  Gilks  has  long  occupied  a  high  place  amongst  our  wood  engravers, 
and  has,  we  believe,  on  several  occasions  given  lectures  on  the  history  of 
his  art.  He  now  comes  before  the  public  with  an  elegant  little  volume, 
which  will,  no  doubt,  lead  them  to  demand  the  execution  of  the  promise, 
in  the  introduction,  to  issue  *'  a  number  of  choice  unique  unpublished 
facsimiles  "  in  an  enlarged  work. 

Mr.  Qilks  traces  wood  engraving  to  the  Babylonians,  Egyptians,  and 
Chinese.  The  former  appear  to  have  stamped  their  bricks  with  incised 
wooden  blocks,'and  he  gives^a  drawing  of  an  Egyptian  brick-stamp,  made 
of  wood,  and  brought  to  this  country  by  Mr.  Lane,  who  obtained  it  from 
a  tomb  in  Thebes.  Du  BEalde  is  cited  to  show  how  the  Chinese  engraived 
the  pages  of  their  books,  first  tracing  their  characters  on  thin  paper, 
glueing  it  to  a  wood-block,  and  then  cutting  away  the  superfluous  parts, 
and  leaving  the  letters  in  relief.  The  use  of  wood  stamps  is  then  traced 
to  the  Greeks,  and  their  employment  noted  throughout  tjie  middle  ages; 
after  which  come  descriptions  of  the  playing  cards  of  the  Germans,  which 
were  printed  from  wood-blocks  in  the  fifteenth  century.  "  The  earliest 
pictorial  woodcut  known,*'  we  are  told,  was  obtained  from  a  convent 
near  Augsburg,  and  bears  the  date  of  1423.  "  This  interesting  specimen 
represents  Saint  Christopher,  with  the  youthful  Christ  on  his  shoulder, 
paddling  over  the  stream  amongst  the  fishes.  To  the  right  of  the 
picture  is  the  hermit's  cell,  the  hermit  holding  up  a  large  lantern  to  light 
the  saint  over.  On  the  left  is  a  water-mill  with  the  water  running  over 
the  wheel,  and  from  the  back  of  the  mill  is  to  be  imagined  the  miller 
carrying  a  load  of  flour  to  the  distant  cottage ;  while  in  the  foreground 
is  seen  a  figure  driving  an  ass  towards  the  mill.  At  the  bottom  of  the 
engraving  is  the  date  1423,  and  a  Latin  version  of  these  lines : — 

**  <  Baoh  day  that  thou  the  likaneas  of  St.  Christopher  shall  see^ 
That  day  no  frightful  form  of  death  shall  make  an  end  of  thee.' " 

Mr.  Gilks  proceeds  to  describe  the  block- books,  and  gives  an  account 
of  the  Psalter  printed  by  Faust  and  Schefier  at  Mentz  in  1417  : — **  Only 
seven  copies  of  this  book  are  known  to  be  in  existence,  and  they  were  all 
printed  on  vellum,  and  in  colours.  The  designs  of  the  letters  and 
engraving  indicate  an  advancement  in  the  art.  This  work  is  supposed 
to  have  been  engraved  by  John  Meydenback,  Guttenberg's  assistant ;  it 
may  be  seen  in  the  library  of  the  British  Museum,  Case  3,  and  even  in  our 
now  advanced  stage  of  colours  printing,  the  registering  of  the  colours  will 
bear  the  closest  inspection.*'    Passing  rapidly  over  other  early  wood 
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engrayers,  a  chapter  is  devoted  to  Albert  Durer,  whose  portrait  is  giyen 
ae  engraved  by  himself;  and  in  the  sncceeding  chapter  is  a  fine  reduced 
facsimile  of  a  chiaro-oscnro  by  the  joanger  Goltins  (1557).  This,  amongst 
nnmeroas  meritorioos  illustrations,  is  the  gem  of  the  book.  The  historical 
portion  of  the  little  volume  concludes  with  an  account  of  Bewick  and 
other  members  of  the  English  school,  and  the  last  chapter  explains  the 
mode  of  using  the  tools. 

On  Molecular  and  Micboscofic  Science.  By  Mary  Somerville, 
Author  of  the  "  Mechanism  of  the  Heavens,"  "  Physical  Geography," 
"Connection  of  the  Physical  Sciences,"  etc.  2  vols.  (Murray) — ^We  are  all 
proud  of  Mary  Somerville,  and  her  writings  occupy  a  foremost  place 
amongst  those  which  have  contributed  to  the  popularization  of  real 
8cience,'^in  contradistinction  to  the  twaddle  and  blunder  so  frequently  put 
forth  for  general  use.  But,  while  fully  recognizing  her  grasp  of  intel- 
lect, her  fine  apprehension  of  leading  principles,  and  her  exquisite  power 
of  elucidation,  we  cannot  but  feel  some  regret  that  she  should  have 
undertaken  an  extensive  compilation  of  microscopical  matters,  under 
circumstances  by  no  means  favourable  to  the  performance  of  such  a  task. 
At  first  sight,  many  will  ask  why  molecular  science  should  be  associated 
with  an  account  of  the  structure  of  infusoria,  and  of  various  minute 
organisms,  or  parts  of  organisms  belonging  to  the  vegetable  world,  or 
to  the  animal  series  below  the  vertebrata ;  but  a  little  reflection  will  show 
not  only  the  justification,  but  the  utility  of  such  a  plan.  The  micro- 
scope brings  us  into  close  contact  with  molecular  physics  and  molecular 
chemistry,  and  a  knowledge  of  these  subjects  is  an  essential  prelude  to 
the  successful  application  of  the  instrument  to  the  investigation  of  physio- 
logical problem. 

In  a  portion  of  the  first  volume  of  the  work  before  us,  a  great 
deal  of  valuable  information  is  brought  together  concerning  chemical 
substances  and  actions,  the  phenomena  of  heat,  light,  electricity,  etc., 
and  it  is  presented  in  so  pleasant  a  form  as  to  charm  many  into  the 
patlis  of  knowledge  who  would  be  scared  away  from  them  by  more 
formal  treatises  or  less  skilful  expositions.  But  we  think  the  author 
mistaken,  in  a  very  positive  adherence  to  the  doctrine  of  atoms,  as 
taught  in  the  chemistry  of  the  last  generation,  and  which  is  now  in 
process  of  abandonment  by  the  most  advanced  and  cautious  thinkers. 
The  doctrine  that  all  bodies  consist  of  atoms  '^  excessively  hard,"  inde- 
atmctible,  and  "  ever  the  same,"  is  founded  upon  gratuitous  suppositions, 
not  necessitated  by  facts,  and  not  necessary  to  the  explanation  of  any 
known  group  of  phenomena ;  and  when  we  are  told  that  the  matter  in 
our  terrestrial  globe  has  never  increased  or  diminished,  we  ask  upon 
what  ground  such  an  assertion  is  made.  Astronomy  supplies  proof  that 
no  important  change  in  the  weight  of  the  earth  can  have  occurred  in 
long  periods ;  but  this  is  no  proof  of  the  proposition  laid  down.  Since 
it  has  been  shown  that  light,  heat^  etc.,  are  modes  of  motion  of  matter, 


7C  LITEBABT  NOTICES. 

we  are  led  to  assnme  the  existence  of  matter  tbronglioat  space,  so  far  as 
-we  are  acqnainted  with  it ;  and  who  shall  say,  that  while  nebalons  matter 
appears  to  be  condensing  into  suns  and  planets,  there  is  no  connter-pro- 
cess,  however  slow,  of  dissipation  of  such  bodies  into  the  cosmic  atmos- 
phere. 

In  speaiking  of  ozone,  Mrs.  Somerville  refers  to  the  experiments  of 
Messrs.  Tait  and  Andrews,  illustrating  its  composition,  and  after  this,  she 
mentions,  with  approbation,  Shonbein's  theory  of  the  two  ozones,  ozone  and 
antozone,  capable  of  nentralizing  each  other,  and  forming  normal  oxygen 
by  their  onion.  This  theory  does  not  seem  to  stand  the  test  of  facts, 
and  we  think,  if  Mrs.  S.  had  read  Professor  Heaton's  paper  in  the 
first  Yolnme  of  The  Student,  she  would  have  perceived  its  fallacy. 

The  natural  history  portions  of  Mrs,  Somerville's  work  range  from 
the  simple  alg8B  to  the  more  complex  kinds,  thence  to  fangi,  ferns, 
endogens,  the  protozoa,  hydrozoa,  annnlosa,  echinodermata,  Crus- 
tacea, cirripedia,  polyzoa,  tunicata,  and  moUusca.  In  these  chapters,  a 
great  amount  of  informafSon  is  very  agreeably  conveyed,  but  errors  have 
not  been  avoided,  such  as  a  repetition  of  Stein's  acinetan  theory,  which 
he  acknowledges  to  be  wrong  in  his  *'  Organismus  der  Infusionsthiere."  ^W& 
should  also  object  to  placing  the  euglensa  in  the  animal  series,  and  to 
treating  the  hexagonal  appearances  of  diatom  dots  as  a  correct  intimation 
of  their  form.  We  mention  these  as  instances  of  a  class  of  error  from 
which  the  work  is  by  no  means  free,  and  which,  the  author  living  away 
from  this  country,  and  without  adequate  access  to  books  and  authorities, 
could  scarcely  avoid.  That  the  book  will  be  extensively  read,  we  hope, 
and  have  no  doubt,  as  it  will  eflBlciently  promote  the  taste  for  micro- 
scopical science ;  but  it  must  not  always  be  taken  as  a  safe  guide  to  the 
latest  researches  and  opinions.  It  forms  two  elegant  volumes,  profusely 
illustrated,  and  it  would  be  unfair  to  allow  the  reader  to  suppose  that  its 
defects  were  sufficient  to  counterbalance  its  numerous  and  characteristic 
merits. 


DR.  CARPENTER'S  DREDGING  REPORT. 

In  our  last  number  we  gave  an  account  of  some  of  the  most  interesting 
results  of  the  Deep-sea  Dredging  Expedition,  so  successfully  conducted 
by  Dr.  Carpenter.  The  full  details  of  the  various  discoveries  made  will 
not  be  published  for  some  time ;  but  the  "  Proceedings  of  the  Royal 
Society  "  contain  a  "  preliminary  report "  by  Dr.  Carpenter,  from  which, 
on  account  of  the  interest  of  the  subject,  and  the  large  number  of  our 
readers  who  may  not  have  access  to  the  original  document,  we  shall 
make  more  voluminous  extracts  than  is  our  wont,  selecting  those  parts 
in  which  the  general  conclusions  arrived  at  are  succinctly  embodied. 
*'  The  results  of  our  dredgings  fully  confirm  the  indications  afforded 
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by  the  specimens  of  the  bottom  previously  brought  np  by  the  sound- 
ings already  noticed,  in  regard  to  the  existence,  on  the  sea-bottom  of 
large  areas  of  the  North  Atlantic,  of  a  stratum  of  "  calcareous  mud,** 
partly  composed  of  living  Glohigermm,  partly  of  the  disintegrated  ma- 
terials of  the  shells  of  former  generations,  and  partly  of  the  "  Coccoliths  " 
of  Professor  Huxley  (loc,  cit.)  and  the  "  Coccospheres  '*  of  Dr.  Wallich, 
with  a  greater  or  less  admixture  of  other  constituents.  And  they  further 
indicate  that  the  prevalence  of  this  deposit  is  connected  with  a  bottom- 
temperature  of  45""  and  upwards,  which,  in  latitudes  above  56**,  can 
scarcely  be  attributed  to  any  other  influence  than  that  of  the  Gulf- 
stream." 

"  Our  researches  have  brought  out  with  remarkable  force  the  resem- 
blance between  this-  calcareous  deposit  and  the  great  chalk-formation, 
which  had  been  previously  pointed  out  by  Professor  Bailey,  Professor 
Huxley,  and  Dr.  Wallich,  but  more  particularly  by  Mr.  Sorby,  who  iden- 
ti6ed  the  "  Coccoliths  "  of  Professor  Huxley  and  the  "  Coccospheres  "  of 
Dr.  Wallich  with  bodies  observed  in  chalk. 

*'  The  existence  of  this  deposit  over  a  very  large  area  was  marked  out 
by  our  dredgings  at  the  extreme  distance  of  200  miles,  and  by  several 
intermediate  soundings ;  and  the  variations  in  its  character  corresponded 
closely  with  those  which  present  themselves  in  different  parts  of  the  same 
stratum  of  chalk. 

"  But  besides  confirming  the  views  already  promulgated,  as  to  the 
complete  dependence  of  this  calcareous  deposit  on  the  enormous  develop- 
ment of  low  forms  of  organic  life,  our  researches  also  show  that  the  area 
over  which  this  deposit  is  being  formed  is  peopled  by  a  variety  of  higher 
types  of  marine  animals,  many  of  which  carry  us  back  in  a  most  remark- 
able manner  to  the  cretaceous  epoch.  Thus,  among  Mollusca  we  have  two 
Terebratulidcd  of  which  one  at  least  (TerehraiuUna  ccvpuUserp&rdis)  may  be 
certainly  identified  with  a  cretaceous  species,  while  the  second  (  Waldhevmia 
cranium)  may  be  fairly  regarded  as  representing,  if  not  lineally  descended 
from,  another  of  the  types  of  that  family  so  abundant  in  the  chalk.  Among 
Bchmoderms  we  have  the  little  JRhizocrinvSy  that  carries  us  back  to  the 
Apioeriniie  tribe  which  flourished  in  the  oolitic  period,  and  was  until  lately 
supposed  to  have  had  its  last  representative  in  the  Bourgetticrinus  of  the 
chalk,  to  which  the  Rhizocrmus  presents  many  points  of  remarkable  cor- 
respondence. Among  Zoophytes,  the  Oculina  we  met  with  in  a  living 
state  seems  generically  allied  to  a  cretaceous  type  (0.  explanata  of  Miche- 
lin).  And  the  remarkable  abundance  of  Sponger,  which  not  improbably 
derive  their  nutriment  from  the  protoplasmic  substance  that  enters  largely 
into  the  composition  of  the  calcareous  mud  wherein  they  are  imbedded, 
is  a  pre-eminently  conspicuous  feature  of  resemblance.  We  can  scarcely 
doubt  that  a  more  systematic  exmination  of  the  remarkable  formation 
at  present  in  progress  would  place  in  a  still  stronger  light  the  rela- 
tionship of  its  fauna  to  that  of  the  cretaceous  period|  since  the  specimens 
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wbioh  our  few  dredgefols  contained  can  only  be  considered  as  a  mere 
sample  of  the  varied  forms  of  aninud  life  which  this  part  of  the  ocean- 
bottom  sustains.  And  if  onr  notion  of  the  intimacy  of  this  relationship 
should  be  confirmed  by  further  inquiry,  it  would  go  &r  to  proYC  what 
seems  on  general  grounds  highly  probable,  that  the  deposit  of  GlobigervM^ 
mud  has  been  going  on,  over  some  part  or  other  of  the  North  Atlantic 
sea-bed,  from  the  cretaceous  epoch  to  the  present  time  (as  there  is  much 
reason  to  think  that  it  did  elsewhere  in  anterior  geological  periods),  this 
mud  being  not  merely  a  chalk-formation,  but  a  continuation  of  the  chalk- 
formation  ;  so  that  we  may  he  said  to  he  still  living  in  the  cretaceous 
epoch,* 

"It  can  be  scarcely  necessary  to  point  out  in  detail  those  various 
important  applications  of  the  foregoing  conclusions  to  geological  science, 
which  will  at  once  occur  to  every'  geologist  who  endeavours  to  interpret 
the  past  history  of  our  globe  by  the  light  of  the  changes  it  is  at  present 
undergoing.  But  this  report  would  not  be  complete  without  some  notice 
of  these.  In  the  first  place,  it  may,  I  think,  be  considered  as  proved 
that  no  valid  inference  can  be  drawn  from  either  the  absence  or  the  scan- 
tiness of  org^ic  remains  in  any  unmetamorphosed  sedimentary  rock 
ajs  to  the  depth  at  which  it  was  deposited.  So  far  from  the  deepest 
waters  being  azoic,  it  has  been  shown  that  they  may  be  peculiarly  rich 
in  animal  life.  On  the  other  hand,  comparatively  shallow  waters  may 
be  almost  assoie^  if  their  temperature  be  low,  or  their  currents  be  strong ; 
and  thus  even  littoral  formations  may  show  but  few  traces  of  the  life  that 
might  be  abundant  on  a  deeper  bottom  at  no  great  distance.  Again, 
it  has  been  shown  that  two  deposits  may  be  taking  place  within  a  few 
miles  of  each  other,  at  the  same  depth  and  on  the  same  geological  horizon 
(the  area  of  one  penetrating,  so  to  speak,  the  area  of  the  other),  of 
which  the  mineral  character  and  the  fauna  are  alike  different, — that  dif- 
ferenx^e  being  due  on  the  one  hand  to  the  direction  of  the  current  which 
has  furnished  their  materials,  and  on  the  other  to  the  temperature  of  the 
water  brought  by  that  current.  If  our  "  cold  area  "  were  to  be  raised 
above  the  surface,  so  that  the  deposit  at  present  in  progress  upon  its  bot- 
tom should  become  the  subject  of  examination  by  some  geologist  of  the 
future,  he  would  find  this  to  consist  of  a  barren  sandstone,  including 
fragments  of  older  rocks,  the  scanty  fauna  of  which  would  in  great  degree 
bear  a  boreal  character;  whilst  if  a  portion  of  our  ''warm  area" 
were  elevated  at  the  same  time  with  the  "  cold  area,"  the  geologist  would 
be  perplexed  by  the  stratigraphical  eonUnuiiy  of  a  cretaceous  forma- 
tion, including  not  only  an  extraordinary  abundance  of  sponges,  but  a 
great  variety  of  other  animal  remains,  several  of  them  belonging  to  the 
warmer  temperate  region^  with  the  barren  sandstone  whose  scanty  fauna 

*  I  think  it  due  to  my  valued  colleague  to  state  that  this  hypothesis  (which  I 
myself  fully  accept)  entirely  originated  with  him,  having  been  foieshaidowed  in  his  first 
communication  to  me  on  the  subject  (Appendix). 
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lodioates  a  widely  different  climatic  condition,  which  he  would  naturally 
suppose  to  haye  prevailed  at  a  different  period.  And  yet  these  two  con* 
ditions  have  been  shown  to  exist  simultaneously ,  at  corresponding  depths, 
over  wide  contiguous  areas  of  the  sea-bottom ;  in  yirtue  solely  of  the  feiet 
that  one  area  is  traversed  by  an  equatorial  and  the  other  by  Sk polar  cur- 
rent. Further,  in  the  midst  of  the  land  formed  by  the  elevation  of  the 
*'  cold  area^"  our  geologist  would  find  a  hill  some  1800  feet  high,  covered 
with  a  sandstone  continuous  with  that  of  the  land  from  which  it  rises, 
but  rich  in  remains  of  animals  belonging  to  a  more  temperate  province ; 
and  might  easily  fall  into  the  mistake  of  supposing  that  two  such  different 
faunsB,  occurring  at  different  levels,  must  indicate  two  distinct  climates 
separated  in  time,  instead  of  indicating,  as  they  have  been  shown  to  do, 
two  contemporaneous  but  dissimilar  dimates,  separated  only  l^  a  few 
miles  horizontally,  and  by  ^00  fathoms  vertically. 

'^The  ingenious  suggestion  of  Dr.  Wallich  that  the  nature  of  the 
animal  life  found  on  the  sea-bottom  may  not  unfrequently  afford  some 
clue  to  the  history  of  its  changes  of  levels — his  discovery  at  great  depths 
of  a  type  (the  Ophiocoma  ffranulaia)  which  is  essentially  littoral  being 
indicative  of  slow  progressive  subsidence, — ^may  be  extended  with  scnne 
probability  to  changes  of  submarine  climaie ;  for  where  any  species  is 
found  abundantly  as  a  littoral  form,  its  presence  at  great  depths  in  the 
same  region  would  seem  to  indicate  that  the  subsidence  of  the  bottom 
has  not  been  attended  with  any  considerable  alteration  of  temperature, 
whilst  its  absence  on  neighbouring  parts  of  the  same  area  may  be  fairly 
taken  as  evidence  of  such  a  change. 
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Teb  Mktal  HTDBoaxNimi.— At  the  xneetiDg  of  the  Boyal  Sodetj  on  the  14th  of 
January,  the  Maater  of  the  Mint  read  a  paper,  '*  On  the  relation  between  hydrogen  and 
palladiam."  After  briefly^detailing*  the  arguments  that  had  induced  chemiats  to  oon- 
iider  hydrogen  to  be  a  metallio  vapour,  the  author  described  the  wonderful  absorption 
of  hydrogen  gas  by  palladium,  already  described  in  vol.  zi.  of  the  **  Intellectual 
Observer."  When  a  wire  of  palladium  was  charged  with  hydrogen  to  the  extent  of 
nine  hundred  times  its  Yolume  (by  making  it  the  negative  electrode  of  a  battery  decom- 
posing water),  the  metal  was  actually  expanded  to  a  greater  extent  than  if  it  had  been 
heated  to  redness,  or  about  1*8  per  cent,  of  its  length.  As  the  original  specific  gtavily 
of  the  wire  was  known,  aod  the  specific  gravity  of  the  expanded  iptre  was  easi,ly  deter- 
mined, the  condensed  hydrogen  was  found  to  possess  a  specific  gravity  of  1*9|  or  nearly 
twice  the  density  of  water.  From  this  it  was  inferred  that  the  hydrogen  really  exists 
as  a  metal  in  aUoy  with  the  palladium.  This  view  was  supported  by  the  negative  state 
of  the  alloy,  its  tensile  strength  and  electric  conductivity.  As  the  subject  possesses  con* 
siderable  interest,  it  is  proposed  to  give  a  detailed  description  of  the  experiments  in  an 
early  number  of  the  Studiitt. 

Bxck's  Ksw  BoTATiNa  Staos.— At  the  last  meeting  of  the  Boyal  Microscopical 
Society,  one  of  Beck's  first-dasa  microtcopes  was  exhibited  with  a  new  rotating  stage. 
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Thii  stage  is  modified  from  that  supplied  with  the  "  Popular  Microscope."  The  pinion 
giving  the  slow  motion  can  be  instantly  thrown  out  of  gear,  when  a  quicker  moTement 
by  hand  is  desired.  The  outer  edge  of  the  stage  is  graduated,  and  beneath  it  an  elegant 
iris  diaphragm  mores  upon  a  hinge,  so  as  to  permit  its  being  brought  in  or  out  of  use 
with  facility.  The  new  rotating  stage  is  strong  and  simple,  and,  we  believe,  does  not 
materially  add  to  the  expense  of  the  instrument. 

Growth  ov  Fu5gi  is  Chlobidb  ot  Magnesittu. — Mr.  Slack  recently  noticed  a 
quantity  of  flocculent  matter  in  a  strong  solution  of  chloride  of  magnesium,  which  had 
been  kept  a  long  time  in  a  dark  cupboard.  On  examination  it  proved  to  be  a  gelatinous 
mass,  in  which  innumerable  fungoid  threads  were  discernible.  This  may  be  added  to 
the  numerous  cases  of  fungi  growing  in  chemical  solutions  that  might  have  been 
supposed  unfayourable  to  their  existence. 

Thb  late  Solas  Eclipse.— On  Friday,  the  22nd  of  January,  Mr.  Alexander 
Herschel  lectured  on  this  subject  at  the  Boyal  Institution,  and  exhibited  an  interesting 
seriee  of  photographs  taken  in  India  with  the  fine  reflecting  telescope  and  admirable 
apparatus  made  for  the  English  Gkvemment  expedition  by  Mr.  Browning.  The  results 
of  this  expedition  haye  already  been  explained  to  our  readers  in  Mr.  Lynn's  papers. 

LiQVBVAonoH  OP  Gases.— Mr.  Ladd  has  lately  exhibited  at  the  Boyal  Institu- 
tion a  very  elegant  experiment,  showing  the  liquefaction  of  gases  by  pressure.  Three  glass 
tubes,  open  at  the  bottom,  containing  cyanogen,  sulphurous  acid,  and  ammonia  in  their 
upper  parts,  and  filled  with  mercury  below,  are  enclosed  in  a  strong  glass  cylinder  filled 
with  water.  At  the  top  of  the  cylinder  is  a  small  force-pump,  which,  when  worked, 
drives  more  water  into  the  cylinder,  and  forces  the  mercury,  which  acts  as  a  piston  up 
the  tubes.  As  the  mercury  rises  the  gases  are  condensed,  and  now  appear  as  liquids  at 
the  top.  When  the  pressure  is  reduced  by  opening  a  stop-cock  the  liquids  boil,  and  the 
gases  speedily  resume  their  normal  dimensions. 

OoHESioir  FlGUBEB. — In  1863,  Mr.  Charles  Tomlinson  published  a  remarkably  in- 
teresting little  Tolame,  called  "Experimental  Essays"  (Virtue  and  Co.),  in  which  he 
detailed  his  researches  on  the  motions  of  camphor  in  water,  and  described  the  behaviour 
of  ether,  creosote,  and  other  substanoes  making  eurious  morements  when  dropped  upon 
that  fluid.  A  number  of  these  experiments  were  beautifully  shown  at  the  admirabel 
soir^  recently  given  by  the  Principal  and  Academic  Staff  of  King's  College.  Creosote, 
benzine,  and  other  substances  were  dropped  upon  the  surface  of  water  contained  in  a 
shallow  glass  vessel,  below  which  a  gas  microscope  was  arranged.  A  right-angled  prism 
over  the  object  gave  the  rays  a  horizontal  direction,  and  threw  an  image  on  a  small 
screen.  The  gyrations  and  antics  of  the  different  fluids  excited  great  attention.  Mr. 
Woodward,  of  the  Midland  Institute,  made  this  highly-interesting  exhibition. 

Fipdlan's  Lamp.— Some  time  ago  we  gave  an  account  of  Fiddian's  lamp  chimney 
made  of  copper,  lined  with  plaster  of  Paris,  and  having  a  round  hole  on  one  side  covered 
with  glass,  through  which  alone  the  light  is  emitted.  This  chimney  was  first  introduced 
by  Mr.  CoUins,  but  Mr.  Fiddian  has  now  caused  it  to  be  brought  out  in  connection  with 
an  elaborate  lamp  by  Mr.  Boss.  The  Fiddian  lamp  is  mounted  on  a  stem,  which  can 
be  inolined  to  any  angle  at  which  the  lamp  will  bum,  and  Mr.  Fiddian  finds  great 
convenience  from  this  arrangement  in  different  modes  of  illumination.  The  lamp  is 
moved  up  and  down  by  a  rack  and  pinion,  two  arms  proceed  from  the  stem,  one 
carrying  a  bull's-eye  and  the  other  a  Bainey's  light  modifier,  or  a  concave  reflector  of 
plaster  of  Paris.  A  lamp  of  this  description  gives  a  very  powerful  light,  well  adapted 
to  the  illumination  of  objects  in  an  aquarium.  We  have  on  former  occasions  pointed 
out  the  advantage  of  cutting  off  extraneous  light,  which  Mr.  Fiddian's  chimney  does 
effectively. 
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CORALS  AND  THEIR  POLYPES. 

BY  P.   KABTIK  DUNCAN^   H.B.   LOND.^   F.B.S.^ 

Secretary  to  the  Geological  Society. 

(Wtth  a  Coloured  Plate.) 

PoRMEELT  the  term  "  coral ''  was  applied  in  a  very  wide  sense  by 
naturalists  and  paladontologists.  Recent  and  fossil  Bryozoa^  and 
everything  very  cellular  and  ramose  amongst  the  fossils  of  the 
oldest  rocks,  were  included  with  Serpulae,  Tubiporince,  red  coral, 
GrorgonidaD,  Antipathidae,  and  true  stony  corals  under  the  denomi- 
nation of  corals.  The  result  was  a  great  xsonfusion,  which  is 
gradually  ceasing  to  influence  the  classification  of  the  extinct  forms, 
in  consequence  of  the  progress  of  philosophic  palaeontology  and 
natural  history. 

As  early  as  the  days  of  Theophrastes  the  red  coral  was  familiar, 
and  was  considered  worthy  of  study.  He  noticed  its  stony  nature 
and  red  colour,  and  was  of  opinion  that  it  grew  in  the  sea  like  a 
root.  Ovid  carried  on  the  term,  but  did  not  improve  the  knowledge 
of  the  nature  of  Corallium,  as  may  be  inferred  from  his  lines : — 

**  Nnno  qnoqne  Coralliis  eadem  natnra  remansit ; 
Daritiem  tacto  capiant  nt  ab  aere,  qnodqne 
Yimen  in  eeqaore  erat,  fiat  saper.eBquore  saxain."* 

One  of  the  fathers  of  medicine,  Dioscorides,  although  he  con- 
sidered the  red  coral  to  be  a  vegetable,  had  excellent  ideas  con- 
cerning the  aflSoiities  of  some  Mediterranean  Actinozoa,  and  he 
associated  Corallium  ruhrum  and  Antipathes  together,  but  remarked 
that  the  species  were  somewhat  distant.  He  named  Lithodendron 
as  a  synonym  of  Corallium,  and  was  a  close  observer  of  the  wonders 
of  natural  history  of  his  time.  Pliny  brought  the  Gorgonias  in 
relation  with  the  red  coral,  and  considered  Antipathes  and  Isis  to 
be  corals  or  sea-trees.  All  this  knowledge,  if  the  vegetable  nature 
of  the  coral  be  excepted,  was  in  a  general  sense  correct ;  it  was  the 
result  of  careful  observation,  and  is  worthy  of  respect,  for  it  was 
not  added  to  or  modified  for  fifteen  centuries.  The  botanists  of 
the  sixteenth  century  took  up  corals  as  a  study,  insisted  upon  their 
vegetable  nature,  and  made  the  first  step  in  the  popular  confusion 
concerning  them  by  naming  a  stony  Madreporarian,  probably  an 
Oculina,  white  coral.  Ferrante  Imperato  appears  to  have  collected 
Asiatic  and  Mediterranean  corals,  and  to  have  distinguished  as 
Pores  the  Milleporidas  and  Madrepores ;  but  he  admitted  calcareous 

*  Quoted  by  MM.  Milne  Edwards  and  Jnles  Haime. 
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cellular  masses  termed  Escharse  into  Ids  gronp^  and  thus  the 
Bryozoa  crept  in.  Shortly  afterwards  the  term  Coralline  was  in- 
vented^ and  the  indefinite  ideas  concerning  corals  began  to  influence 
scientific  nomenclature. 

There  appears  to  have  been  some  doubt  concerning  the  true 
nature  of  the  beings  massed  together  as  corals^  but  in  1707  Marsilli 
saw  some  stems  of  Oorallium  ruhrum  covered  with  flowers.  These 
flowers  of  the  sea  gave  great  pleasure  to  the  botanists^  whoj  whilst 
admiring  the  wonders  of  nature,  flattered  ^their  own  sagacity^  and 
expatiated  upon  the  process  of  science. 

In  course  of  time,  however,  an  original  observer  obtained  some 
living  red  coral  for  the  purpose  of  study,  and  on  touching  the  so- 
called  flowers  he  was  astonished  to  find  them  retract,  and  to  discover 
that  they  partook  of  the  peculiar  contractility  of  the  sea  anemones, 
which  everybody  had  admitted  to  be  half  vegetable,  half  animal^— 
zoophytes — ^from  time  immemorial. 

Peysonnel,  in  1727,  communicated  to  the  Academic  des  Sciences 
a  very  able  and  original  paper,  in  which  he  proved  that  the 
''  flowers ''  of  the  red  coral  were  gifted  with  the  faculties  af  moving 
and  feeling,  that  in  clear  sea-water  thej  expanded  their  rays,  and 
that  when  touched  they  contracted  and  retired  within  their  cells.  He 
proved  that  they  had  ova,  that  their  tissues  were  like  those  of  animal 
bodies,  and  that  the  destructive  distillation  of  the  coral  produced 
ammoniacal  salts.  He  pursued  his  studies  for  some  years  at  Guade- 
loupe, and  he  proved  that  the  brain-stones,  the  madrepores,  the 
branching  stony  corals,  the  Gorgonias,  and  the  Antipathidas  had  an 
animal  covering  which  produces  the  calcareous  or  corneous  skeleton, 
and  that  this  covering  was  very  much  alike  in  all  cases. 

This  was  an  immense  advance,  and  of  course  the  authorities  of 
the  day  opposed  the  opinions  and  twisted  the  facts  of  Peysonnel, 
and  scolded  the  innovator.  Beaumur,  in  a  correspondence  with 
Peysonnel,  protested  strongly  against  the  new  theory ;  and  in  order 
to  set  things  right  decided  that  the  soft  and  flower-bearing  external 
tunic  of  the  coral  was  of  vegetable  nature,  and  that  this  deposited  a 
stony  matter,  as  its  stem,  in  order  to  support  the  mass.  Shortly 
after  this,  Trembley^s  admirable  researches  concerning  the  fresh- 
water Hydras  opened  the  eyes  of  Eeaumur  and  the  great  botanist 
Bernard  de  Jussieu,  and  when  these  authorities  had  seen  that  the 
Escharas  of  the  French  coast  had  polypes  arising  from  their  cells, 
they  admitted  the  correctness  of  the  new  theory,  and  one  of  them 
singularly  enough  has  had  the  merit  of  its  discovery  very  generally 
given  to  him.     The  recognition  of  the  animal  nature  of  the  corals 
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WB8  followed  by  their  association  with  the  Actinidse^  and  the 
''flowers''  were  termed  polypes.  As  natural  history  became  more 
studied^  the  stony  corals^  especially^  were  brought  to  Europe  from 
the  tropics  in  great  numbers.  Even  before  Darwin  directed  the 
attention  of  naturalists  to  the  grand  operations  of  the  reef-building 
corals^  and  Dana  had  searched  the  Pacific  for  specimens^  Ellis  had 
collected  and  described  the  species^  which  were  published  by 
Solander^  and  had  given  a  faint  idea  of  the  immense  variety  of  forms 
which  were  associated  together  as  corals. 

The  separation  of  the  Polyzoa  and  Hydrozoa  from  the  corals, 
—or  as  they  should  be  termed  the  Actinozoa — ^resulted  from  the 
anatomical  researches  of  Leuckart^  Delle  Chiaje^  Quatrefages,  and 
Huxley;  and  the  true  position  of  the  three  classes  was  firmly 
established  by  Sars,  Dujardin^  Siebold^  Van  Beneden^  and  MM.  Milne 
Edwards  and  Jules  Haime.  It  is  to  the  last-named  French  zoophy- 
tologists  that  we  owe  a  most  careful  description  of  the  hard  parts  of 
the  stony  corals^  as  well  as  the  most  natural  classification  of  the 
whole  class.  Nevertheless,  it  can  be  fairly  asserted  that^  with  all 
this  increase  in  the  literature  of  the  Actinozoa,  and  with  all  the 
details  of  the  structures  of  the  hard  tissues  of  hundreds  of  species, 
comparatively  little  is  known  concerning  the  soft  tissues  of  many 
and  nothing  at  all  of  some  genera.  The  difficulties  in  investigating 
the  minute  structures  of  the  soft  parts  of  the  stony  corals  are  very 
great,  and  the  opportunities  are  few ;  and  there  is  thus  a  great 
amount  of  work  ready  for  any  student  who  can  reside  in  the  tropics, 
use  the  dredge,  and  take  some  care  in  forming  large  aquaria.  The 
late  Jules  Haime's  description  of  the  anatomy  of  Oladocora  ccespiiosa, 
in  the  "  Hist.  Nat.  des  Coralliaires,''  illustrates  the  difficulties  of 
the  work,  and  how  successful  a  diligent  naturalist  may  be.  Such 
dwellers  in  temperate  seas  as  the  simple  stony  corals  of  our  coasts 
may  be  preserved  in  the  ordinary  aquarium,  and  examined  with  the 
dissecting  microscope;  but  the  liability  of  the  soft  parts  of  the 
larger  and  tropical  species  to  be  ruined,  in  simply  removing  the 
mass  from  the  sea,  is  very  disheartening.  MM.  Michelotti  and 
Duchassaing  have  published  some  very  interesting  descriptions  and 
plain  lithographs  of  the  large  West  Indian  corals,  and  have  also 
illustrated  th^  researches  amongst  the  flexible  forms  and  the  fleshy 
AotinidsB. 

The  Polyzoa,  or,  as  they  are  so  frequently  termed,  the  Bryozoa — ■ 
the  polypes  with  two  orifices — ^are  readily  distinguished  by  the 
possession  of  an  intestine  which  ends  in  an  anus,  opening  more  or 
less  remotely  from  the  mouth.    There  is  no  approximation  to  this 
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arrangement  in  the  coral  polypes,  and  even  in  the  remarkable 
CeriantliidaB,  the  basilar  opening  into  the  visceral  cavity  is  part 
of  a  water  system,  and  is  not  intestinal.  When,  however,  the 
hard  parts  of  some  tubular  Polyzoa  are  placed  in  relation  with 
certain*  tubular  masses  said  to  be  skeletons  of  Actinozoa,  the 
distinction  is  still  very  unsatisfactory.  Such  tubular  masses  are 
very  common  in  the  palaeozoic  rocks,  in  the  oolites,  and  even  in  the 
miocene  deposits ;  and  the  rule  has  been  to  consider  those  as 
Polyzoa  which  have  no  floors  or  cross-pieces  filling  up  the  calibre  of 
the  tube  here  and  there.  But  the  late  Jules  Haime,  the  most  original 
worker  amongst  the  corals  and  Bryozoa,  described  some  oolitic 
tubular  masses  with  cross  pieces  (tabulaa),  as  not  belonging  to  the 
Actinozoa  but  to  the  Polyzoa.  His  early  death,  so  much  to  be 
deplored,  appears  to  have  prevented  his  giving  a  reason  for  this. 
There  are  no  recent  Polyzoa  with  tabulate  tubules,  and  it  is  therefore 
probable  that  the  decided  absence  of  septa  may  have  been  con- 
sidered of  value  by  Haime  in  distinguishing  the  tubules  in  question 
from  the  corallites  of  Actinozoa.  On  the  other  hand,  the  non-septate 
tubules  of  Tiibipora  mustca,  a  well-known  Actinozoan,  ofier  a  protest 
against  such  a  decision.  This  di£5culty  has  been  greatly  increased 
by  the  dictum  of  Agassiz,  that  tabulate  Actinozoa  are  really 
Hydrozoa. 

The  Hydrozoa  are  distinguished  from  the  Polyzoa  by  not 
possessing  the  separate  opening  for  the  anus;  and  from  the 
Actinozoa,  by  their  ovarian  structures  not  opening  into  the  visceral 
or  perivisceral  cavities,  but  externally.  The  separation  of  the  gastric 
and  generative  systems  is  the  essential  peculiarity  of  the  Hydrozoa. 
They  are  closely  allied  to  the  Actinozoa,  and  form  with  them  the 
Coelenterata  of  Frey  and  Leuckart ;  but  there  are  some  forms,  such  as 
Lucemaria  and  Beroe,  which  have  produced  a  diversity  of  opinion  as 
to  their  Hydroidean  or  Actinozoan  characters.  The  assertion,  by 
80  able  an  observer  as  Agassiz,  that  the  Milleporidae,  and  therefore 
the  vast  assemblage  of  tabulate  corals,  are  clearly  related  to  the 
Hydractiniae,  and  are  true  Hydroid  Acalephs,  strikes  at  the  heart  of 
the  received  classification.  The  tubular  forms  with  tabulaB— the 
Polyzoa  of  Haime — cannot  be  classified  with  the  tabulate  Madre- 
poraria ;  and  thus  the  forms  which  present  the  most  evident  relation 
with  true  stony  corals,  and  into  whose  structures  tabulae  enter  in  a 
very  secondary  manner,  cannot  be  placed  in  any  classification  with 
safety. 

It  is  greatly  to  be  regretted  that  Agassiz  has  not  carried  out 
his  researches,  and  that  the  drawings  which  Dana  had  from  him, 
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and   which   he    declared    like    Hydrozoaj    have    not    been  pub- 
lished. 

More  or  less  separable,  therefore,  firom  the  Polyzoa  and  Hydrozoa, 
the  vast  assemblage  of  forms  called  corals — the  Actinozoa — is  thus 
distinguished : — 

1.  There  is  a  central  mouth  encircled  by  tentacules,  and  there  is 
not  a  proper  anal  vent. 

2.  The  body  is  hollowed  out  to  form  a  single  system  of  com- 
municating cavities,  which  open  finally  at  the  mouth. 

3.  The  generative  organs  are  internal,  and  are  situate  within  the 
general  cavity. 

The  varieties  of  shape,  of  complexity,  and  of  habits  in  the  animals 
thus  distinguished,  are  immense,  and  there  is  great  diversity  in  the 
density  of  the  tissues  and  the  hardness  of  the  internal  skeleton,  as 
well  as  in  the  methods  of  reproduction.  If  the  Ctenophoras  (Beroe 
etc.)  and  the  Lucemarias  are  placed  in  the  position  of  uncertain 
beings,  a  very  simple  and  natural  classification  of  the  Actinozoa  may 
be  made,  and  to  do  this  is  not  very  unreasonable,  for  Green  and 
Huxley  reject  Lucemaria  as  one  of  the  Actinozoa,  although  MM. 
Milne  Edwards  and  Jules  Haime  place  it  in  the  class  in  the  order 
Podactinaria,  and  the  great  French  zoophytologists  do  not  admit 
the  CtenophorsB  amongst  the  "  CoralKaires  or  Polypes  proprement 
dites.^' 

With  these  restrictions,  the  Actinozoa  may  be  divided  into  those 
which  have  the  tentacules  regularly  pinnate,  and  eight  in  number — 
the  Alcyonaria;  and  into  those  whose  tentacules  are  not  eight 
in  number,  nor  pinnate,  but  simple  or  in-egularly  ramose— the 
Zoantharia. 

The  order  Alcyonaria  separates  very  naturally  into  three  families. 

1.  Gorgonidaa. — ^Adherent,  and  possessing  a  caloareous  or 
corneous  axis. 

2.  AlcyonidsB. — ^Adherent,  simple  or  compound,  and  with  a  fleshy 
corallum. 

3.  Pennatulidse. — Free-swimming,  or  non-adherent,  with  an 
axis. 

There  are  also  three  families  of  Zoantharia. 

1 .  8clerobasic  forms  with  a  hard  axis — ^Antipatharia. 

2.  Malacodermic  forms  without  an  axis,  but  more  or  less  fleshy, 
— Actinidad. 

3.  Sclerodermic  forms  with  a  calcareous  skeleton,  and  without 
an  axis — ^Madreporaria. 

It  will  be  evident  from  an  examination  of  this  classification  that 
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it  is  possible  to  arrange  the  Actinozoa  artificially  in  the  following 
groups : — 

Gorallam  coriaceous^  componnd  or  simple^  more  or  less  spicnlate. 
— ^Alcyomd».     Actinidsd. 

CoraUum,  with  a  hard  axis  and  adherent. — Gorgonid».  Anti- 
patharia. 

Corallum  with  a  hard  axis  and  free. — Pennatnlidae. 

Corallam  simple  or  compound^  with  a  calcareous  non-axial 
skeleton. — Madreporaria. 

'  The  number  of  genera  thus  associated  is  yery  great^  and  it  is 
increased  by  those  families  of  the  Madreporaria  which  are  only  known 
by  their  fossil  corallites.  It  will  be  observed  how  very  correctly 
the  earliest  naturalists  joined  together  their  Mediterranean  corals 
under  one  denomination. 

A  gradual  approximation  in .  structure  may  be  traced  from  the 
simplest  and  softest  Alcyonida  to  the  densest^  most  compb'cated, 
and  faintly  membraned  Madreporarlan.  The  various  families  mimic 
each  other^  aud  produce  simple^  ramose^  and  aggregated  forms^  and 
they  all  contain  species  which  reproduce  by  ova  and  by  gemmation. 
The  spiculate  tissues  of  the  soft  Alcyonidae  are  an  approach  to  the 
hard  stems  of  the  Gorgonidaa^  and  are  represented  in  the  delicate 
reticulations  of  some  of  the  Porites ;  and  the  TelestinaD  assume  the 
shape  of  the  branching  Actinozoa  with  a  calcareous  axis.  The  simple 
arrangement  of  the  spicules  of  Nephthya  Ghahrolii  (Audouin)  of  the 
Bed  Sea^  within  a  rather  dense  tissue^  is  noticed  in  a  greater  degree 
in  Spoggodes  Celosia  (Lesson)^  of  the  Fijees ;  and  the  structure  is 
more  fully  elaborated  in  the  cylindrical  fleshy  tube  of  Paralcyonium, 
whose  spiculiferous  walls  are  evidently  for  the  protection  of  the  soft 
poljrpes  by  which  they  are  produced.  Now  the  step  from  this  tube 
to  the  tube  of  Tubipora  mugica  is  not  very  great  in  the  gradation  of 
strucfcure.  To  complete  the  structural  chain,  some  Actinids3  are 
required  well  furnished  with  sclerites,  foreshadowing  Perforate 
Madreporaria,  but  there  have  been  no  satisfactory  proofs  of  the 
existence  of  such  species.  The  resemblance  between  the  soft 
tissues  of  the  Madreporaria  and  the  Actinidse  is  very  great,  and 
the  immature  stony  corals,  on  their  first  adhesion  to  solid  substances, 
shortly  after  the  termination  of  their  embryonic  Kfe,  are  like  Actinidas 
of  corresponding  age. 

The  tube  of  the  CerianthidsB  is  not  an  approximation  to  the  hard 
part  (corallum)  of  stony  corals,  for  it  is  produced  in  a  different 
manner ;  it  consists  of  the  filaments  of  the  peculiar  cells  which  abound 
in  the  tissues  of  the  Actinozoa — ^the  nematocysts,  aggregated  and 
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joined  to, masses  of  sand  and  stone  with  a  mncons  secretion. 
It  is^  therefore^  a  special  peculiarity  of  these  sand-dwelling 
ActinidsB. 

Even  the  free  Sea  Pen  has  its  manner  of  life  mimicked  amongst 
the  Zoantharia^  for  the  Minyadinsa  are  free- swimming,  or  rather 
floating  Actinid89.  Formed  on  the  plan  of  the  sea  anemones,  their 
bases,  instead  of  resembling  the  discs  of  the  adherent  genera,  are 
dome-shaped,  and  encroach  upon  the  visceral  cavity.  A  sphincter 
produces  a  constriction  inferiorly,  and  a  purse-shaped  chamber 
above  it.  The  air  contained  in  this  enables  the  Minyad  to  float.  If 
the  sides  of  the  chamber  secreted  a  dense  tissue  which  could  pro- 
ject, the  mimetic  resemblance  between  the  Alcyonarian  and  the 
Zoantharian  would  be  great. 

The  true  stony  corals,  the  Madreporaria,  are  readily  distinguished 
from  all  the  other  families  of  the  Actinozoa,  and  have  their  skeletons 
so  distinctly  in  excess  over  the  soft  tissues,  that  the  structures  of 
these  important  parts  are  too  often  neglected  by  classificatory 
zoophytologists.  Some  simple  or  solitary  forms  are  to  be  found  on 
our  south-western  coasts,  and  the  deep  sea  representative  of  one  of 
them  maybe  dredged  up  by  hundreds'  in  the  north-eastern  sea,  off 
Shetland.  The  Garyophyllia  Smithii  (Stokes),  of  Cornwall,  is  the 
littoral  form  of  Garyophyllia  horealis  (Fleming),  of  the  Shetland 
seas,  and  is  known  as  a  deep  sea  coral  in  the  Mediterranean,  being 
called  Garyophyllia  clavus  (Scacchi).  The  species  is  found  fossil  in 
Sicily,  in  the  pliocene  deposits,  and  its  present  bathymetrical  range 
is  from  low  spring  tides  to  n\ore  than  250  fathoms.  It  is  a  compli- 
cated piece  of  structure,  even  as  regards  the  hard  skeleton,  and  an 
examination  of  all  the  tissues  is  very  instructive.  Specimens  are 
to  be  dredged  up,  from  the  size  of  a  pea  to  that  of  a  cone  an  inch 
in  height  and  breadth  at  the  free  end. 

The  species  reproduces  by  ova,  which,  escaping  from  the  ovaries 
into  the  visceral  cavity,  gain  the  sea  through  the  mouth.  Now,  it 
is  most  remarkable  what  a  choice,  passive  in  its  nature,  the  ova 
have  for  particular  bodies  upon  which  to  settle  and  to  live.  In  some 
spots,  every  Garyophyllia  dredged  up  is  found  on  the  shell  of  the 
annelid  Ditrupa,  and  in  the  Mediterranean  a  fusiform  gasteropod 
shell  is  the  favourite  support.  The  ciliated  ovum  touches,  adheres, 
and  surrounds  the  supporting  texture  more  or  less,  and  speedily 
develops  its  rudimentary  sclerenchyma  within  the  basal  membrane. 

Sometimes  the  ova  adhere  to  the  outside  of  the  parent;  and 
examples  are  not  very  rare  of  the  adhesion  of  an  ovum  to  the 
tissues  near  the  parent's  mouth.     In  the  first  instance,  a  portion  of 


88  COBALS  AND  THEIB  POLYPES. 

the  soft  stractares  covering  the  external  surface  is  renioyed^  and 
the  base  of  the  yonng  coral  becomes  permanently  attached  to  the 
costal  structures ;  and  in  the  last,  the  growing  coral  destroys  the 
parent.  The  conico-cylindrical  and  curved  shape  of  the  full-grown 
Oaryophyllia  borealis  prevents  its  remaining  upright  even  when 
attached  to  the  Ditrupa;  doubtless,  in  the  youngest  stage  of  its 
growth  it  could  exist  on  the  surface  of  the  deep  sea  ooze  without 
falling  over ;  but  in  all  probability  the  upward  growth  of  the  coral  is 
attended  by  an  increase  in  the  depth  of  the  fine  deposit  around  it,  and 
the  greater  part  of  the  form  is  always  embedded  and  supported.  If 
any  coral  be  removed  suddenly  and  violently  from  the  water,  or  even 
if  it  be  subjected  to  unusual  movement  in  the  sea,  the  soft  tissues  are 
so  completely  retracted,  and  get  rid  of  so  much  of  their  fluid,  that 
only  a  faint  glaze  is  noticed  to  cover  the  dense  white  skeleton  or 
sclerenchyma.  When  unusually  stimulated,  the  upper  part  of  the 
coral,  which  presents  the  central  mouth  and  its  surrounding  disc, 
covered  more  or  less  with  expanded  tentacules,  soon  begins  to  alter 
in  shape ;  the  tentacules  retract  with  greater  or  less  rapidity,  and 
khe  lips  of  the  mouth  are  projected  on  the  top  of  a  short  neck-like 
protuberance;  and  if  the  stimulation  persists,  this  structure  is 
retracted,  and  the  tentacules  appear  to  be  lost  in  the  spaces  between 
the  radiating  lamellse  (septa),  which,  like  the  spokes  of  a  wheel, 
pass  from  the  centre  of  the  upper  star-shaped  opening  (the  caHce) 
to  its  circumference. 

When  one  of  the  Caryophylliae  is  examined — some  care  having 
been  taken  not  to  treat  it  too  rudely — ^the  outside,  from  the  base 
to  the  margin  of  the  calice,  is  seen  to  be  covered  with  a  fine  mem- 
brane, through  which  the  parallel  granular  projections,  the  cost®, 
and  the  faint  intercostal  spaces  are  to  be  distinguished.  This 
transparent  tissue  reaches  from  the  adherent  base  to  the  free  upper 
ends  of  the  costsB,  where  they  join  the  external  ends  of  the  septa : 
at  this  spot  it  is  continuous  with  the  structures  of  the  disc.  The 
tentaculiferous  disc  covers  and  reaches  higher  than  the  calice ;  it  is 
perforated  by  the  mouth,  and  supports  the  concentric  rows  of  tentacules. 
It  is,  when  the  polype  is  fully  expanded,  rather  higher  than  the  top  of 
the  curved  septa  at  the  circumference  of  the  caUce ;  so  that  it  bounds 
superiorly  a  cavity  whose  base  is  the  deep  hollow  of  the  calice,  its 
central  axis  the  columella,  pali  and  the  radiating  septal  plates.  A 
soft  tissue,  covering  the  septa  and  the  wall  between  them,  joins  that 
just  mentioned  as  covering  the  outside  close  to  the  margin  of  the 
calice,  and  becomes  the  short,  external,  and  superior  boundary  of 
the  sub-discal  cavity.     'When  the  mouth  is  open,  a  white  mass 
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appears  to  close  it  below;  this  is  the  colamella,  but  it  has  no 
connection  with  the  disc.  The  mouth  leads  to  a  short  tubular 
canal^  and  at  the  lip^  which  'is  marked  with  radiating  ridges^  the 
external  tissues  of  the  disc  dip  down^  and  line  this  canal — the 
stomach.  The  stomach  passes  downwards  for  a  short  distance^  and 
forms  a  constriction^  the  pylorus^  which  leads  to  the  great  gastric 
cavity^  in  whose  centre  is  seen  the  top  of  the  columella. 

The  radiating  lines  or  furrows  seen  on  the  labial  opening  of  the 
stomach  may  be  traced  like  radii  over  the  disc  towards  the  external 
margin,  and^  moreover^  they  pass  downwards  on  the  sides  of  the 
stomach  forming  its  vertical  folds.  The  stomach,  thus  marked,  is 
short,  veiy  extensible,  and  is  free  inferiorly  at  the  pyloric  end. 
Internally  it  is  washed  by  the  water  passing  down  through  the 
mouth  to  the  gastric  cavity  by  the  pylorus.  Superiorly  it  is  con- 
tinuous with  the  tentaculiferouB  disc  through  the  lips,  and  exter- 
nally it  is  wa^ed  by  the  water  contained  in  the  cavity  already 
noticed  as  being  bounded  above  by  the  lower  plane  of  the  disc,  and 
below  by  the  septa  and  thej  depths  of  the  calico.  The  tentacules 
open  inferiorly  into  this  cavity,  which  is,  moreover,  partitioned  off 
by  some  structures,  which  are  attached  above  to  the  under  part  of 
the  disc  along  the  line  of  the  radii  from  the  lip,  and  internally  to 
the  outside  of  the  stomach  on  a  line  with  its  folds.  These  structures 
are  double  folds  of  membrane — mesenteric  folds — ^and  the  tentacular 
canals  open  into  them  or  between  them.  The  attachment  of  the 
folds  to  the  lower  surface  of  the  disc  is  the  longest,  and  that  to  the 
stomach  is  very  short,  for  it  ends  at  the  pyloric  extremity,  and  then 
the  mesenteries  are  passed  downwards  free.  The  septa  fit  in 
between  the  radiating  folds,  and  have  a  definite  numerical  relation 
to  them. 

When  the  tentacules  are  fully  expanded,  the  most  external  fall 
over  the  margin  of  the  calice,  and  the  others  crowd  within  them, 
their  bulbous  ends  being  constantly  in  motion.  They  hide  the  sub- 
jacent hard  parts,  and  present  different  colours,  according  to  the 
light  and  the  definite  colouring  cells. 

The  tentacules  have  a  bulb,  which  is  perforated  and  usually  not 
ciliated,  and  the  rest  of  th^ir  external  surface  is  ornamented  with 
projecting  scutiform  processes,  and  ia  covered  with  cilia.  The  ciliajbed 
condition  of  the  lower  part  of  the  external  surface  of  the  tentacules  is 
seen  to  be  repeated  on  the  surface  of  the  disc  and  on  the  labial 
projection ;  but  its  absence  from  the  terminal  bulb  is  compensated 
by  the  peculiar  structure  of  its  tissue. 

Jules  Haime,  in  his  careful  study  of  the  minute  anatomy  of 
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Cladoeora  ccespitosa,  notices  the  three  layers  of  tissue  which  charac- 
terize the  tentacnles^  and  the  rest  of  the  soft  parts.  The  external 
envelope  is  quite  transparent^  and  is  composed  principally  of 
nematocysts  of  three  dimensions,  those  of  medium  size  being  the 
commonest ;  also  of  very  simple  cells,  either  irregular  in  shape,  or 
oblong,  or  uniform  j  and  of  small  rounded  and  transparent  globules, 
which  form  the  innermost  layer.  The  middle  tissue  is  formed  by 
muscular  fibres,  which  are  very  sparsely  distributed ;  and  the  internal 
tissue  is  formed  by  a  layer  of  transparent  cells  tolerably  adherent 
to  each  other,  and  by  a  layer  of  colour-bearing  globules  which  are 
spherical,  or  slightly  oval  in  shape.  The  nematocysts  which  form 
the  most  important  part  of  the  integument  of  the  tentacules,  and 
which  are  also  found  in  positions  where  it  is  difficult  to  account  for 
their  presence  as  weapons  of  offence,  are  slender,  elongate,  and 
generally  cylindrical  cells,  smaller  at  one  end,  and  they  contain 
a  thread  regularly  rolled  up  as  a  spiral.  Near  the  large  end  of  the 
ceU  the  spiral  ends  in  a  straight  portion,]  which  is  also  central. 
The  large  end,  moreover,  gives  exit  to  the  nematocyst  thread.  The 
tentacular  bulb  is  nearly  composed  of  these  cells  mixed  up  with 
others,  which  have  the  thread  rolled  up  in  spirals,  but  whose  cell- 
wall  is  often  wanting.  The  colour-bearing  cells  of  the  innermost 
layer  contain  granules  of  irregular  shape,  and  the  distribution  of 
these  cells  is  remarkable,  for  they  exist  within  the  gastric  mem- 
branes as  well  as  where  they  can  produce  an  effect  upon  the  light. 
This  inner  tissue,  besides  producing  the  colours  of  the  soft  parts, 
secretes  the  calcareous  skeleton,  and  appears  to  have  a  power  of 
absorbing  portions  of  it  during  the  growth  of  the  coral.  In  ex- 
amining the  hard  parts,  it  must  always  be  remembered  that  they 
were  deposited  through  the  intervention  of  a  tissue  which  covered 
ihem  on  all  sides,  and  permeated  even  the  densest  portions. 
Modifications  of  the  external  and  internal  tissues,  the  middle  or 
muscular  being  invisible  in  many  parts,  constitute  the  stomach, 
the  mesenteric  [folds,  and  the  ovarian  structures,  and  produce 
the  buds  observed  in  some  genera.  All  the  internal  hard  parts, 
such  as  the  septa  and  the  columella,  and  the  dense  textui^  con- 
necting them,  being  lined  with  the  soft  tissues  which  join  those 
of  the  disc  at  the  margin  of  the  calice,  it  follows  that  the  gastric  and 
perigastric  cavities,  thus  enclosed,  are  everywhere  bounded  by  a 
continuous  layer  of  soft  tissue,  which  absorbs  nourishment,  and  is 
aerated  by  the  influx  of  pure  sea-water  through  the  mouth,  and  by 
its  discharge  both  by  the  mouth  and  the  tentacular  canals. 

The  Plate  represents  the  Oaryophyllia  borealis  (Fleming.)     The 
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central  fignres  are  those  of  the  skeletons  of  the  coral  attached  to  a 
Ditrapa^  and  of  a  living  specimen  with  its  tentacules  expanded. 
These  are  the  size  of  life.  A  magnified  view  of  the  tentacules  is 
shown.  The  npper  and  lower  figures  are  magnified  views  of  the 
caHcalar  surface  of  the  coral^  the  one  being  from  a  living  form  and 
the  other  fi<om  the  dead.  Mr.  Peach  was  good  enough  to  send  me 
the  drawings  of  which  these  are  copies. 


THB  ANNELIDAN  WORMS,  OR  AOTTELIDBS  (ANNELIDA). 

BY  W.  BAIBD,  M.D.,  F.B.S.,  F.L.S.,  ETC. 
{With  two  Flatet.) 

Thi  worms,  of  which  this  article  is  the  subject,  are  those  which 
Cuvier,  and  many  others  since  his  time,  denominated  '^  Red-blooded 
Worms,''  or  Annelides. 

Worms,  in  a  popular  sense,  are  little,  if  at  all,  desirable  creatures 
to  contemplate ;  they  ar^,  in  fact,  '^  caviare  '^  to  the  multitude,  and 
ar0  to  thousands  mere  objects  of  disgust  and  annoyance.  Poets 
and  romancers  have  agreed  to  render  them  vile.  The  '^  laidly  or 
loathly  "  worm  is  an  expression  of  frequent  occurrence,  and  in  the 
''Mysteries,"  Satan  is  described  as  a  ''worm  with  an  aungelys 
fiK^e."  Naturalists,  again,  have  generally  described  them  as  a 
"  degraded  **  section  of  the  animal  kingdom. 

I  hope,  however,  before  this  paper  is  concluded,  to  demonstrate 
that  at  all  events  the  Annelidan  Worms  are  well  worthy  of  our 
attention  and  even  admiration. 

The  great  LinnsBus,  when  he  first  established  his  arrangement 
of  the  animal  creation  in  the  "  Systema  Natnrsa,"  adopted  for  one 
of  his  great  classes  that  of  the  worms,  or  Vermes.  Our  great 
teacher  embraced  in  this  class  a  most  heterogeneous  assemblage  of 
the  lower  forms  of  creation ;  the  intestinal  worms,  the  shell-less, 
and  the  shelled  Mollusca,  the  corals  and  zoophytes,  including  the 
Foraminifera,  the  sponges,  etc.,  were  all  embraced  in  this  great 
class — ^were  all  ranged  together  under  the  general  name  of  worms, 
or  Vermes. 

Linnaeus  was  certainly  not  very  happy  in  this  division  of  the 
animal  kingdom.  Little  was  known,  in  his  time,  of  the  animals 
belonging  to  the  lower  orders  of  creation.  Some  of  the  worms  now 
arranged  in  the  class  of  Annelides,  such  as  the  Lumbricus,  or  earth- 
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worm,  and  tlie  Hinido,  or  leecli,  he  placed  in  his  group  of  intestinal 
worms  (Intestina);  others,  such  as  the  Terebella,  or  tabicolous  Anne- 
lides,  the  Aphrodita,  or  sea-mouse,  and  the  Nereides,  amongst  the 
shell-less  molluscs  (Mollusca);  and  others  again,  such  as  the  Serpula 
and  Sabella,  both  tubicolous  Annelides,  he  placed  among  his  shelled 
molluscs  (Testacea). 

The  natural  relations  and  anatomical  characters  of  many  of  the 
Annelidan  animals,  arranged  in  this  class  Vermes,  were  made  subjects 
of  remark  and  observation  by  Pallas,  MuUer,  and  Otho  Fabricius, 
who  immediately  succeeded  Linnaeus,  but  systematic  writers  con- 
tinued for  a  length  of  time  after  the  publication  of  the  ^'  Systema 
Naturae,"  to  arrange  the  animal  creation  as  Linnaeus  had  done,  and 
lefl  the  AnneUdes  amongst  others,  as  he  had  disposed  them. '         ^ 

Cuvier,  taking  advantage  of  what  had  been  done  by  his  prede- 
cessors, such  as  those  mentioned  above,  and  seeing  clearly  the 
immense  advantage  of  taking  anatomy  and  physiology  as  bases  for 
a  methodical  distribution  and  classification  of  the  lower  animals, 
proposed  in  his  "  Eegne  Animal,"  great  changes  in  their  arrange- 
ment. He  instituted  a  great  division,  which  he  denominated  Articu- 
lata,  jointed  or  articulated  animals,  and  in  this  he  placed  as  a  class 
apart  from  all  others,  that  of  the  Annelides,  which  he  called  r^d- 
blooded  worms.  Led  away  by  the  value  he  assigned  to  this  class 
in  general,  of  many  of  them  possessing  a  red  coloured  circulating 
fluid,  or  red  blood,  he  placed  them  at  the  very  head  of  this  great 
division.  Cuvier,  however,  was  better  acquainted  with  the  higher 
classes  of  the  animal  kingdom  than  the  lower,  and  it  need  not  sur- 
prise us  to  find  that  since  his  time  various  improvements  and 
changes  have  taken  place  in  this  portion  of  his  system,  more 
especially  with  regard  to  the  claims  of  the  nervous  system  as  a  basis 
of  classification. 

"We  are  particularly  indebted  to  the  writings  and  labours  of 
MM.  Audouin  and  Milne  Edwards,  for  the  first  breaking  up  of 
Cuvier's  arrangement  of  the  articulated  animals.  His  great  group 
*^  Articulata  '^  has  been  split  up  into  several  others,  and  fresh  sub- 
divisions have  been  formed  as  respects  the  class  Annelida.  M. 
Quatrefages  has  still  more  lately  made  this  class  the  subject  of 
particular  study,  and  his  investigations  into  the  structure  and 
physiology  of  the  different  creatures  placed  in  it  by  naturalists, 
have  been  of  the  greatest  importance. 

We  cannot  enter  here  into  the  various  changes  of  classification 
made  since  Cuvier's  time,  but  we  may  simply  state  that  the  large 
class  Annelida^  as  now  acknowledged,  consists  of  animals  which  may 
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be  known  by  their  having,  in  addition  to  a  segmented  body  and  a 
complete  circulation  of  blood  in  closed  vessels,  a  nervous  system 
constructed  in  conformity  with  the  articulated  type.  This  system 
is  characterized  essentially  by  the  presence  of  a  ganglion  on  the 
dorsal  aspect  of  the  esophagus,  and  hence  called  the  '^  cephalic,"  or 
^'prsB-esophageal;'*  and  another  on  the  ventral  surface  of  the 
esophagus,  known  as  the  post-esophageal.  These  two  ganglia 
are  united  by  means  of  intermediate  cords  which  descend  on  each 
side  of  the  esophagus,  so  as  to  embrace  this  tube  in  the  inclosed 
span,  thus  forming  the  esophageal  ring,  through  which  the  esophagus 
passes.     (See  Plate  I.,  Figs.  1,  2,  3). 

In  accordance  with  this  view,  naturalists  now,  in  addition  to  the 
Annelida,  as  contained  in  the  systems  of  Cuvier,  Milne  Edwards, 
and  others,  admit  into  this  class  the  siphunculoid  worms,  orOephjrrea, 
whilst  the  Turbellaria,  and  Nemertine  worms,  which  have  frequently 
been  included  amongst  the  Annelides,  but'which  have  a  less  highly 
developed  nervous  system,  are  excluded. 

Having  thus  explained  the  proper  position  and  extent  of  the 
Ola^ss  of  Annelides  in  the  animal  kingdom,  we  must  now  say  a 
few  words  about  their  divisions  into  Orders. 

Cuvier  divides  them  into  three  Orders,  as  follows  :— 

I.  TuBicoLA,  or  tubicolous  worms,  the  *^  Pinceaux  de  Mer,"  or 
sea-pencils  of  the  French  writers.  This  order  contains  the  Serpulae, 
the  SabellsB,  the  Terebellae,  etc.,  which  all  live  in  tubes  formed  by 
themselves  for  a  permanent  residence. 

y.  DoRSiBRANCHiATA,  or  Annclides  which  have  their  breathing 
apparatus  or  gills  (branchiae)  placed  equally  along  the  whole  body. 
This  order  contains  the  sand- worms  (Arenicolae),  the  Amphinomas 
and  EunicesB,  the  Nereides  (Nereis),  the  Glyceres,  the  sea-mice  or 
Aphroditides,  the  scaled-worms  (Lepidonoti),  etc. 

III.  Abranchiata,  or  worms  which  have  no  apparent  external 
organs  of  respiration  (branchise),  such  as  the  earth-worm  (Lum- 
bricus),  the  Naides  (Nais),  the  leech  (Hirudo),  etc. 

Grube,  a  distinguished  German  helminthologist,  in  his  ^'  Familien 
der  Anneliden,"  divides  the  Annelides  into  five  Orders — 

I.  Appendiculata  polychaeta. 

II.  Gymnocopa. 

III.  Onycophora. 

IV.  Oligochseta;  and 

V.  Discophora. 

The  1st  Order,  Appendiculata  polychaeta,  he  divides  into  two 
great  groups,  Rapacia,  or  animal-killers,  and  Limivora^  or  mud* 
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eaters;  and  these  two  groups  are  nearly  equivalent  to  Cavier's 
two  Orders^  Dorsibranchiata  and  Tubicola. 

The  2nd  and  3rd  Orders,  Gymnocopa  and  Onycophora,  are 
formed  merely  for  receiving  a  few  aberrant  species  of  Annelides, 
such  as  the  Tomopterus  and  Peripatus. 

The  4th  Order,  Oligoch»tay  contains  the  earth-worms  or  Lmn- 
bridj  and  Naides,  etc. 

The  5th  Order,  Discophora,  contains  the  leeches  and  their  allies 
(Hirudo,  etc.),  and  these  two  last  Orders  are  nearly  equivalent  to 
the  Abranchiata  of  Cuvier. 

Grube  is  followed  in  this  arrangement  by  Dr.  Johnston,  who 
gave  the  first  impulse  to  the  study  of  the  Annelides  in  this  country, 
and  who  by  his  writings  has  done  more  than  any  other  man  to 
popularize  the  study  of  these  animals  in  Great  Britain. 

MM.  Audouin  and  Milne  Edwards  have  adopted  a  more  natural 
method  of  arrangement.  They  divide  the  Annelides  into  four 
Orders — 

The  1st  is  the  Errantia,  or  wandering  Annelides,  containing  the 
great  proportion  of  the  free-moving  worms,  as  the  sea-mice  (the 
Aphrodiseans),  the  Amphinomse,  Eunices,  the  Nereides,  the  Ariciae, 
along  with  the  Peripatus,  the  GhsBtopterus  and  Arenicolsd,  or  sand- 
worms.  This  order  is  nearly  equivalent  to  Cuvier's  Dorsibranchiata. 

The  2nd  Order  is  that  of  the  Tubicola,  the  tubicolous  worms, 
which  he  also  calls  Sedentaria,  or  sedentaiy  worms,  containing  the 
Serpulse,  Terebellas,  etc.,  and  which  is  almost  equivalent  to  the 
Tubicola  of  Cuvier. 

The  8rd  Order  is  that  of  the  Terricola,  or  worms  which  live  in 
the  earth,  such  as  the  earth-worms  (Lumbrici,  etc.) ;  and 

The  4th  is  that  of  the  Snctoria,  or  sucking- worms,  containing 
the  leeches  (Kirudo)  and  their  allies.  These  two  Orders  are  equi- 
valent to  Cuvier's  Abranchiata. 

M.  Quatrefages  defines  an  Annelide  to  be  an  animal  composed 
of  rings  or  joints,  on  which  the  appendages  repeat  themselves 
throughout  the  body.  According  to  this  idea,  he  divides  the  true 
Annelides  into  two  great  Orders,  according  as  this  law  of  repetition 
of  its  members  is  more  or  less  perfect.  In  the  first  Order,  where 
this  repetition  of  parts  is  perfect,  we  find  the  same  parts  repeated 
from  one  extremity  of  the  body  to  the  other.  This  Order  is  equi- 
valent to  the  Errantia  of  Milne  Edwards.  In  the  second  Order  this 
law  of  repetition  is  not  perfect ;  it  is  interrupted  in  several  places, 
and  the  species  contained  in  this  Order  correspond  almost  entirely 
with  those   of  Milne   Edwards's  Tubicola,   or  Sedentaria.     The 
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Teiricola>  Suctoriaj  and  QephTrea^  he  thinks  ooght  to  constitute 
distinct  Orders^  separated  from  the  true  Annelides. 

The  same  law  of  repetition  may  perhaps  be  seen  in  the  habits 
and  manners  of  these  creatures.  ^'The  actions  of  these  little 
humble  beings,"  says  Mr.  Williams,  ''  are  uniform  and  unvarying, 
for  ever  repetitions  ;  the  different  individuals  of  the  same  species 
executing  precisely  the  same  movements  when  the  drcumstances 
are  the  same.  The  Sabell®,  in  the  construction  of  their  tubes,  repeat 
the  same  invariable  '  round '  of  actions ;  they  obey  an  impulsive 
principle  which  discovers  no  change  of  plan.  The  TerebeUad  gather 
the  shell  fragments  for  the  manufacture  of  their  tubes  on  principles 
of  the  same  monotonous  uniformity.  The  sand-lug  undermines  the 
strand,  generation  after  generation,  with  exact  and  undeviating 
regularity.'* 

It  would  be  impossible  within  the  limits  of  this  paper  to  follow 
the  different  methods  proposed  for  the  arrangement  of  the  various 
individuals  of  the  Annelides  by  sach  distinguished  men  as  De 
Blainville,  Savigny,  and  Lamarck,  amongst  the  earlier  naturalists, 
or  by  Schmarda,  Ehlers,  and  other  more  recent  authors ;  but  as 
the  arrangement  of  MM.  Audouin  and  Milne  Edwards  appears  to 
be  a  very  natural  one,  and  one  which  can  easily  be  understood,  I 
propose  following  it,  only  premising  that  as  a  fifth  Order  I  add  the 
Siphunculoid  worms,  or  Oephyrea,  which,  as  previously  stated,  are 
now  by  the  latest  authors,  in  accordance  with  the  distribution  of  the 
nervous  system,  and  other  characters  common  to  these  worms  and 
the  other  Annelides,  included  amongst  the  Annelidan  worms. 

I  will  now  proceed  to  give  a  slight  sketch  of  the  anatomy  of 
these  animals. 

Nervcms  System. — ^The  general  nervous  system,  in  all  Annelides, 
consists  of  a  longitudinal  series  of  ganglia,  which  extend  through- 
out the  whole  length  of  the  body.  In  the  upper  part,  or  the  head, 
we  see  the  cerebral  ganglia  or  brain,  called  by  Huxley  the  '^  pras-eso- 
phageal"  (Plate  I.,  Figs.  1,  2,  3,  a).  From  these  ganglia  nerves 
are  sent  off  to  the  different  parts  near  the  head,  the  tentacles, 
antennae,  etc.  (Plate  I.,  Pig.  1,  d,  d).  Lower  down  we  see  the  longi- 
tudinal ganglionic  chain,  or  as  Huxley  terms  them,  ^'  post-esopha- 
geal  ganglia,"  extending  throughout  the  whole  length  of  the  body 
(Plate  I.,  Fig.  1,  c,  c,  Figs.  2,  3,  d,  d).  A  ganglion  exists  on  each 
side,  in  every  ring  or  segment  of  the  body,  and  from  these  ganglia 
nerves. are  distributed  to  the  feet  and  organs  connected  with  them. 
From  the  cerebral  ganglia,  nervous  branches  or  cords  arise,  which 
connect  this  portion  of  the  nervous  system  with  the  ventral  chain  of 
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ganglia.  These  are  always  distinct^  and  constitute  a  closed  circle^ 
whicli  is  generally  called  the  esophageal  ring  or  coUar^  or  as  Quatre- 
fages  would  prefer  calling  it,  the  buccal  collar  (Plate  I.,  Figs.  1, 2,  3, 
by  h).  This  distribution  of  the  nervous  system  varies  considerably 
in  appearance  in  the  different  groups  of  the  Annelides,  but  as  a 
general  rule,  may  be  seen  in  all.  In  our  Plate  (I.)  we  give  repre- 
sentations from  Quatrefages  of  the  nervous  system  in  three  of  the 
Orders  of  Annelidan  worms,  which  will  show  the  arrangement  as 
common  to  them  all.  Fig.  1  shows  the  nervous  system  of  a  Nereid, 
Fig.  2  that  of  a  Serpula,  and  Fig.  8  that  of  an  earth-worm  (Lum- 
bricus). 

The  cerebral  or  pras-esophageal  ganglia  are  so  placed  that  the 
esophagus  lies  upon  or  above  them,  whilst  the  visceral  ganglia  are 
so  situated  that  the  digestive  canal  or  intestine  lies  underneath 
them,  the  esophagus  having  passed  through,  or  been  encircled  by 
the  nervous  cords  forming  the  esophageal  ring  or  buccal  collar. 
Mr.  Williams  thus  states  the  different  actions  of  these  two  great 
ganglia:  —  *^The  cephalic  ganglia,''  he  says,  '^ representing  in 
situation  and  importance  the  brain  of  the  higher  articulata,  is  dis- 
tinguished from  the  rest.  It  originates  nerves  to  the  organs  of 
sense.  *  It  is  gifted,  like  a  brain,  with  the  4^tinctive  power  of 
directing,  controlling,  and  co-ordinating  the  movements  of  the 
entire  body ;  whilst  the  influence  of  each  ganglion  of  the  trunk  is 
confined  to  its  own  segment." 

Circulation  of  the  Blood. — ^As  Professor  Huxley,  in  his  lectures  on 
Comparative  Anatomy,  says,  "  No  Annelide  ever  possesses  a  heart 
comparable  to  the  heart  of  a  crustacean  or  an  insect ;  but  a  system 
of  vessels,  with  more  or  less  extensively  contractile  walls,  contain- 
ing a  clear  fluid,  usually  red  or  green  in  colour,  is  very  generally 
developed,  and  sends  prolongations  into  the  respiratory  organs, 
when  such  exist,"  The  vessels  in  which  the  blood  flows  are  closed 
vessels,  and  generally  consist  of  two  main  trunks,  the  dorsal  (Plate 
I.,  Fig.  6,  e,  e)  and  the  ventral  (Fig.  6,/).  The  dorsal  vessel  carries 
the  blood  from  the  lower  to  the  upper  part  of  the  body,  whilst  the 
ventral  conveys  the  blood  back  from  the  upper  to  the  lower 
extremities.  At  every  segment  of  the  body  the  dorsal  vessel  gives 
off  branches — the  number  and  disposition  of  which  vary  consider- 
ably— which  distribute  themselves  upon  the  peripheric  parts  aft  well 
as  the  internal  organs,  whilst  corresponding  vessels  return  the  blood 
from  these  to  the  ventral  vessel.  These  secondary  trunks,  again, 
give  off  numerous  small  branches  which  terminate  in  a  fine  and 
close-set  branchial  net-work  (see  Plate  I.,  Pig.  6). 
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This  circnlating  system  varies  a  good  deal  in  the  different  orders 
of  the  Annelides^  and  even  in  different  genera^  but  the  above  slight 
sketch  may  be  sufficient  to  convey  a  general  idea  of  the  system^  and 
is  well  exemplified  in  the  Nereis^  as  represented  in  Plate  I.,  Fig.  6. 
In  the  case  of  the  animals  of  this  genos^  as  shown  in  the  above 
sketchy  where  no  heart-like  centre  to  the  circulation  exists^  the 
great  dorsal  vessel  may  be  likened  to  a  right  ventricle,  and  the 
ventral  vessel  to  a  left  ventricle.  The  duty  of  the  former  being  to 
collect  the  refluent  blood  of  the  system^  and  that  of  the  latter  to 
circulate  it  again.  These  two  large  vessels  unite  at  both  extremities^ 
thus  causing  the  circulation  of  the  blood  to  perform  a  regular  circle ; 
besides  anastomosing  by  transverse  branches  in  the  separate  seg- 
ments of  the  body  (see  Fig.  6).  The  bloody  as  Siebold  says^  appears 
to  be  forced  in  the  dorsal  vessel  by  a  kind  of  peristaltic  motion  irom 
behind  forwards  into  the  ventral  vessel,  which  in  return  sends  it 
by  a  similar  motion  into  the  dorsal  vessel.  This  author  remarks 
that  the  blood  may  occasionally  also  pass  from  the  dorsal  to  the 
ventral  vessels  directly  through  the  transverse  anastomoses ;  and  as 
this  is  not  always  in  the  same  direction,  and  as  these  transverse 
anastomosing  vessels  are  very  numerous,  it  is  very  difficult  to  dis- 
tinguish between  arteries  and  veins.  Quatrefages,  however,  asserts 
that  there  is  no  difficulty  in  making  the  distinction.  The  blood 
distributed  by  the  dorsal,  he  says,  is  arterial^  that  by  the  ventral  is 
veTums,  the  dorsal  vessel  being  analogous  to  an  aorta,  and  the 
ventral  to  a  vena  cava.  The  circulating  system,  as  we  have  said 
above,  varies  much  in  different  genera.  As  a  rule,  there  is  no  heart 
in  the  Annelides ;  but  an  exception  to  this  occurs  in  the  case  of  the 
lug,  or  sand-worm  (Arenicola).  In  this  animal  there  is  a  heart- 
centre,  which  represents  a  true  auricle  that  receives  the  blood 
arriving  to  it,  and  this  auricle  communicates  with  two  distinct 
ventricles,  the  contractions  of  which  drive  the  blood  throughout  the 
body. 

Digestive  System. — ^The  digestive  apparatus  of  the  Annelides 
consists  of  the  alimentary  canal  and  its  appendages.  The  alimentary 
canal  extends  from  one  extremity  of  the  body  to  the  other,  open- 
ing at  the  anterior  extremity  by  the  mouth,  and  at  the  inferior 
extremity  by  the  anus.  It  is  usually  straight,  rarely  having  con- 
volutions. It  comprises  the  mouth,  pharynx,  esophagus,  and 
intestine.  The  mouth  is  usually  surrounded  by  a  thick  lip,  which  is 
always  beset  with  vibratile  cilia.  Quatrefages  describes  the  pharynx 
and  esophagus  as  parts  of  what  he  calls  the  proboscis.  The 
anterior  portion  of  this  is  the  pharynx  (Plate  I.,  Fig.  6,  b).    It  com- 
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mences  immediately  behind  tiie  mcmth^  is  generally  Ifurge^  and  of 
about  an  equal  calibre  tbroughoat  the  whole  of  its  length.  About 
the  middle  we  see  inserted  upon  it  the  maxille  (or  teeth)  ^  which  are 
moved  by  strong  muscles  to  open  or  close  them  (Plate  I.^  Figs.  4  and 
5).  These  teeth  are  homy  in  texture,  and  vary  considerably  in 
structure  in  different  species,  sometimes  even  being  absent  alto- 
gether. They  may  consist  of  only  one  pair,  as  in  Nereis  (Fig.  4> 
dj  d),  and  are  dentated ;  or  they  may  be  more  numerous,  as  in 
Eunice  (Fig.  5) ;  in  which  case  some  (the  upper)  are  strong  and 
simply  curved  (Fig.  5,  fe,  6),  and  others  (the  inferior)  dentated  like 
those  of  Nereis  (Fig.  5,  c,  c.) 

The  posterior  portion  of  this  proboscis  is,  properly  speaking,  the 
esophagus  .(Plate  I.,  Fig.  6,  c) .  In  a  state  of  rest  it  is  straight,  cylin- 
drical in  form,  and  pleated  longitudinally.  In  some  species,  this 
proboscis,  as  described  above,  is  entirely  concealed  within  the  body; 
in  others,  as  in  Nereis  (Fig.  4),  it  may  be  protruded  externally  to  a 
considerable  length,  and  upon  its  surface  we  see  numerous  small 
denticles  scattered  over  it. 

These  portions  of  the  alimentary  canal  have  a  particular  set 
of  blood-vessels  and  nerves  distributed  to  them.  The  intestine 
(Plate  I.,  Fig.  6,  d)  is  a  continuation,  of  the  esophagus,  and 
generally  its  diameter  is  considerably  greater.  In  the  larger  number 
of  the  Errantia,  this  intestine  is  either  divided  by  a  constriction,  and 
then  a  bulging  out  again,  on  each  segment,  or  it  is  more  or  less 
tortuous,  or  even  spiral.  It  opens  posteriorly,  as  an  anus,  some- 
times in  the  last  segment,  at  others  in  the  pleat  which  separates 
this  ring  from  the  penultimate.  It  may  be  situated  either  on  the 
back  of  the  segment  or  at  its  termination. 

The  appendages  to  this  alimentary  canal  are  the  salivary  glands 
and  the  liver.  The  first  are  sometimes  wanting,  but  when  present 
are  attached  either  to  the  pharynx  or  commencement  of  the  intes- 
tinal canal.  The  liver,  or  hepatic  organs,  are  always  present,  and 
consist  of  a  more  or  less  diffused  coloured  tissue  surrounding  the 
whole  intestinal  canal. 

Absorption,  or  Absorbing  System. — AnneUdes  have  no  particular 
organs  destined  for  this  purpose ;  that  is,  they  do  not  possess  lym- 
phatic or  chyle  vessels.  These  two  systems  of  vessels  are  repre- 
sented by  the  general  cavity  of  the  body.  In  all  such  species  as 
have  a  well-developod  circulating  system,  we  find  numerous  venous 
branches  returning  &om  the  intestine,  which  are  larger  than  those 
branches  that  carry  the  blood  thither.  These  vessels,  therefore, 
evidently  perform  the  function  of  absorbing  organs. 
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Organs  of  Secretion. — The  skin  appears  in  the  Annelides  to  be  asL 
extremely  energetic  organ  of  secretion,  and  perhaps  this  may  be 
owing  to  a  particular  set  of  organs  concealed  in  the  substance  of 
the  various  layers  of  which  it  is  composed.  With  these  secretions 
they  form  the  tubes  in  which  some  of  them  dwell-:  whether  they  are 
solid  and  calcareous,  as  those  of  the  Serpulae  and  SabeUaa ;  or  of  a 
parchment-like  substance,  as  in  Ghaetoptems,  etc.  They  serve  the 
purpose  also  of  a  cement  for  glueing  together  the  particles  of  sand, 
debris  of  shells,  etc.,  by  means  of  which  the  Terebellse,  for  instance, 
form  tubes  for  their  reception. 

Organs  of  Respiration. — ^The  blood,  flowing  in  closed  vessels^ 
requires  to  be  aerated.  This  aeration  of  the  blood  is  accomplished 
generally  by  means  of  branchial  organs,  or  it  may  be  carried  on  by 
some  points  of  the  skin  slightly  modified  for  the  purpose,  or  it  may 
be  by  the  whole  surface  of  the  body.  The  branchiae  possess  a 
structure  peculiarly  adapted  for  this  purpose.  They  are  charac- 
terized by  the  possession  of  a  single  canal  into  which  blood-vessels 
arrive  and  from  which  others  depart,  and  are  coveted  by  an  ex- 
tremely fine  epidermis,  which  is  furnished  with  vibratile  cilia.  They 
are  variously  formed  in  different  genera,  being  very  long  and 
slender  in  some,  as  in  Cirratulns  (Plate  IV.,*  Pig.  1) ;  arbuscular, 
or  in  the  form  of  shrubs,  as  in  the  sand-worm  (Arenicola) 
(Plate  IV.,*  Fig.  2);  simply  pinnated,  as  in  Eunice;  or  fan- 
shaped,  as  in  Serpula.  Sometimes  branchiaB  are  altogether  absent. 
In  that  case,  according  to  Milne  Edwards,  respiration  is  performed 
by  the  knobs  or  projections  we  frequently  see  attached  to  the  feet, 
as  in  the  scale-back  worms  (Lepidonotus,  etc.) ;  or,  as  M.  Quatre- 
fages  suggests,  by  the  kind  of  network  we  see  on  the  latero-dorsal 
portions  of  each  segment  in  the  Nereides,  etc.  In  many  cases,  no 
doubt,  respiration  is  carried  on  entirely  by  means  of  the  skin 
covering  the  body,  which  assists  materially  crlso  in  those  AnneHdes 
which  have  branchiae. 

Organs  of  Sense  :  Touch. — ^In  the  Annelides  the  sense  of  touch 
is  exceedingly  delicate.  The  antennae  (Plate  I.,  Pig.  4,  a,  6),  the 
tentacles  (Pig.  4,  c,  c),  and  the  cirri,  serve  evidently  for  the  purpose 
of  exploring  and  examining  surrounding  objects.  To  ascertain  the 
correctness  of  this  statement,  it  is  only  necessary  to  watch  the  move- 
ments of  these  animals  in  hfe.  In  some  of  the  tubicolous  worms, 
as  the  Terebellae,  for  instance,  the  cephalic  cirri,  which  are  peculiarly 
extensive  and  retractile,  may  be  seen  elongating  themselves,  and 
carefully,  as  it  were,  feeling  for  the  various  objects  around  them, 
*  Plates  III.  and  IV.  will  be  giren  with  subaequent  papers. 
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more  especially  such  as  appear  fitted  for  their  prey.  ''It  is  not 
easy,"  says  Mr.  Williams,  "  for  those  who  have  never  enjoyed  the 
spectacle  of  the  'feat  of  touch/  performed  by  the  tentaculated 
worms,  to  estimate  adequately  the  extreme  acuteness  of  the  sensi- 
bility which  resides  at  the  extremities  of  the  living  and  sagacious 
threads  with  which  the  head  and  sides  of  the  body  are  garnished. 
They  select,  reject,  move  towards,  and  recede  from  minute  external 
objects  with  all  the  precision  of  microscopic  animals,  gifted  with 
the  surest  eagle  sight.'^  "  Here,'^  says  Quatrefages,  "  the  existence 
of  the  sense  of  touch  is  as  evident  as  in  the  trunk  of  an  elephant.'^ 

Hearing. — The  sense  of  hearing  is  no  doubt  possessed  by  these 
animals,  but  too  little  is  at  present  known  with  regard  to  the  locality 
of  the  auditory  orgaus  to  make  any  further  observations  upon  them 
either  interesting  or  useful. 

Sight — The  organs  of  vision  are  more  apparent.  In  some  of 
the  Annelides  distinct  eyes  exist,  and  nerves  may  be  seen  going  to 
them.  In  general  these  organs  are  placed  in  the  cephalic  segment 
^see  Plate  I.  Fig.  4),  and  vary  in  number  from  two  to  four,  or  even 
more.  In  most  cases,  however,  these  so-called  eyes  are  mere  black 
specks,  and  can  scarcely  be  considered  as  true  organs  of  vision. 
"  Leading  for  the  most  part  a  subaqueous  or  subterranean  life,  the 
sense  of  sight  in  the  Annelides  is  little  required ;  and  gifted  in  eveiy 
part  of  the  body  with  a  superlative  tenderness  of  touch,  the  sense 
of  hearing  is  equally  rendered  imnecessary/' 

Organs  of  Locomotion. — Annehdes  possess  feet  and  other  organs 
for  locomotion,  which  are  plentifully  supplied  with  well-developed 
muscles.  They  are  present  in  almost  all,  and  are  easily  seen. 
Generally  they  are  directed  horizontally  towards  the  sides.  The 
additional  organs  adapted  for  the  same  purpose  are  the  cirri,  which 
in  many  cases  are  long  and  protractile ;  and  the  vibratile  cilia  which, 
in  many  species,  appear  on  the  surface  of  the  body,  the  base  of  the 
feet,  and  the  inferior  surface  of  the  head. 

In  the  case  of  the  wandering  Annelides  (Errantia)  the  numerous 
and  varied  muscular  evolutions  cause  the  animal  always  to  move 
forwards,  never  backwards.  "  It  is  by  the  head  that  the  movement 
is  invariably  initiated.  The  tail  is  always  in  the  rear,  never  in  the 
van.  The  animal  never  marches  backwards.  The  head  never  dele- 
gates to  the  tail  the  authority  of  leading,  directing,  or  controlling  the 
evolutions  of  the  frame.''  It  is  different  with  the  tubicolous  worms. 
They  are  generally  able  to  move  backwards  as  well  as  forwards. 

These  varied  movements  of  the  Annehdes  are  very  interesting. 
"  Whether  progressing  on  the  solid  surface,  or  moving  through  the 
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water,  or  tunneling  the  sand,  advancing  or  retreating  in  its  tnbe,  the 
Annelide  performs  muscnlar  feats,  distinguished  at  once  for  their 
complexity  and  harmony.  In  grace  of  coil  the  little  worm  excels 
the  serpent.  In  regularity  of  march  the  thousand-footed  Nereid 
outrivals  the  Centipede.  The  leaf-armed  Phyllodoce  swims  with 
greater  beauty  of  mechanism  than  the  fish,  and  the  vulgar  earth- 
worm shames  the  mole  in  the  exactitude  and  skill  of  its  subterranean 
operations.^'* 

Organs  of  Oeneration. — As  a  general  rule,  the  Annelides  belonging 
to  the  orders  Errantia  and  Tubicola  have  the  sexes  separate,  whilst 
the  earth-worms  (Terricola)  and  the  leeches  (Suctoria)  have  the 
two  sexes  united  in  the  same  individual.  The  geidtal  organs  are 
difficult  to  be  seen  in  almost  all  the  Annelides,  and  as  to  their 
structure,  authors  do  not  seem  to  be  quite  agreed.  The  ova,  after 
fecundation,  and  when  they  have  arrived  at  a  certain  stage  of 
development,  escape  from  the  ovary  into  the  cavity  of  the  body, 
where  they  float  freely.  Here  the  larvsa  are  hatched,  and  in  those 
species  which  are  viviparous,  the  young  are  developed  in  the  body  of 
the  parent,  undergo  a  series  of  metamorphic  changes,  and  escape 
when  ready  by  a  rupture  of  the  posterior  extremity  of  the  body. 
Annelides,  however,  it  is  generally  said,  are  not  reproduced  by  ova 
alone.  In  many  species,  at  all  events,  reproduction  takes  place  by 
fission  and  gemmation.  Quatrefages  describes  this  process  as  being 
equivalent  to  the  "altematiori  of  generations^'  as  described  by 
Steenstrup.  He  calls  it  by  the  name  of  "geneagenesis,'^  and  has 
shown  in  many  species  of  annelidan  worms  how  this  mode  of  repro- 
duction takes  place.  Muller  was  perhaps  the  first  to  notice  this 
method,  in  the  case  of  a  worm  belonging  to  the  genus  "  Syllis," 
which  he  called  Nereis  proUfera,  Quatrefages  describes  the 
process  in  several  other  species.  Prom  the  original  parent  there 
proceeds,  generally  at  the  inferior  extremity,  another  individual; 
which  by  and  by  separates  itself  from  the  parent.  This  adventitious 
offspring  undergoes  a  series  of  changes,  finishing  by  its  undergoing 
the  ordinary  method  of  reproduction  by  ova.  Mr.  Williams  denies 
the  correctness  of  the  greater  part  of  this  process  described  by 
Quatrefages,  but  we  cannot  enter  here  at  any  length  upon  this 
subject.  We  must  refer  our  readers,  who  may  wish  further  informa- 
tion, to  the  various  papers  published  by  Milne  Edwards  and  Quatre- 
fages in  the  "Annales  des  Sciences  Naturelles,''  to  the  latter 
author's  work  entitled  ^'  Metamorphoses  de  PHomme  et  des  Ani- 
maux,'^  and  Professor  Huxley's  ''  Memoir  on  a  Hermaphrodite  and 
•  Wmiams'a  "  Eeport  on  the  Annelidef,  in  Proceedings  of  the  Britiili  Assodfttion. 
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Fissiparous  Species  of  Tubicolous  Aimelides  '^  in  the  ''  Edinburgh 
New  PJbiloBophical  Journal*'  for  1865. 

Beprodriction  of  lost  parts. — The  fact  that  many  Annelides  have 
the  power  of  reproducing  lost  portions  of  their  body,  has  long  been 
known  to  naturalists,  especially  in  the  case  of  the  earth-worm. 
Though  this  has  occasionally  been  denied,  yet  the  observations  and 
carefully-conducted  experiments  of  the  late  Mr.  Newport,  and  other 
scientific  inquirers,  leave  no  room  for  doubt  upon  the  matter.  We 
JBBJ  return  to  this  subject  when  treating  of  the  Terricola,  but  in 
the  meantime  we  may  state  that  the  reproduction  of  lost  parts 
has  been  observed  in  many  other  species  of  annelidan  worms.  M. 
Quatrefages  has  noticed  the  fact  that  the  blood-coloured  Eunice 
{Eunice  {marphysa)  sanguinea)  frequently  reproduces  a  part  of  the 
inferior  extremity  of  the  body  when  destroyed ;  and  M.  Van  Beneden 
has  observed  a  similar^  reproduction  of  a  great  portion  of  the  body 
in  the  case  of  some  of  the  Serpulss. 

External  organization  of  Annelides. — ^As  this  varies  considerably 
in  the  individuals  belonging  to  the  different  orders,  we  will  give  a 
brief  outline  of  their ,  external  anatomy  in  each  large  group 
separately. 

The  first  order,  the  wandering  Annelides,  or  Errantia,  is  the 
most  highly  organized  for  locomotion  of  all  the  orders  of  annelidan 
worms.  The  species  are  of  a  rapacious  nature,  feeding  upon  living 
marine  animals.  They  are  hence  called  by  Grube  ^^  Bapacia,''  or  as 
Dr.  Johnston,  who  has  likewise  adopted  the  term.  Anglicises  it, 
'^  animal  feeders.'*  This  latter  author  says,  "  Organized  for  loco- 
motion, this  tribe  of  Annelides — ^the  tyrants  or  the  aristocracy  of 
their  race — ^wander  abroad,  and  are  in  constant  warfare  with  all 
around  them.  They  crawl  on  the  surface  at  a  pace  that  varies  in 
the  species  from  extreme  slowness  to  energetic  activity.  They  are 
eminently  carnivorous,  with  the  exception,  perhaps,  of  the  Ariciadaa, 
which  may  be  geodephagous,  or  feeders  on  putrescent  matter.''  In 
general  they  are  of  a  more  or  less  elongated,  vermiform  figure, 
though  some  are  of  an  oblong  or  an  oval  form.  They  vaiy  much  in 
size ;  many  are  very  small,  others  are  of  a  considerable  length ;  some 
of  our  British  species  being  nearly  two  feet  in  length ;  while,  agaui, 
some  which  inhabit  warm  climates  attain  a  length  of  five  feet, 
with  a  diameter  of  more  than  an  inch. 

Some  of  the  species  are  essentially  pelagic,  being  only  met  with 
on  the  high  seas,  swimming  freely,  while  most  of  the  others  are  to 
be  found  on  the  sea-shore,  burrowing  in  the  sand  or  mud,  or  living 
under  atones  and  amongst  sea- weeds  and  zoophytes.    A  few  con- 
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stract  a  slieaih  or  case  for  themselves^  in  wliioli  they  ordinarily  live^ 
but  whicli  are  not  essential  to  the  existence  of  the  tenant^  as  they 
can  leave  it  without  inconvenience^  and  wander  at  liberty  to  search 
for  their  food  elsewhere.  Their  body  is  formed  of  more  or  less 
nnmeroas  rings  or  segments^  developed  in  longitudinal  succession^ 
and  divided  from  each  other  by  a  plain  suture.  Each  segment  is 
furnished  with  feet^  which  are  the  chief  organs  of  motion^  and  in 
most  cases  afford  a  basis  of  attachment  to  the  branchicB  and  the 
soft  setaceous  filaments  called  cirri.  The  first  segment  is  called 
the  "  cephalic^^^  and  may  be  considered  as  the  head.  On  this  head 
there  are  usually  to  be  seen  two  or  four  black  specks^  which  are  gene- 
rally, and  with  good  reason,  called  eyes.  We  see,  also,  a  number  of 
tactile  organs,  or  filiform  appendages,  of  various  forms  in  different 
species,  which  are  commonly  called  antennsB,  palpi,  and  tentacles, 
or  tentacular  cirri.  The  innermost  or  centre  pair  have  been  gene^ 
rally  called  antennce,  the  next  to  them  palpi,  and  the  external  pair 
tentacles,  or  tentcumlar  drri  (see  Plate  L,  Fig.  4).  As  we  have 
already  stated,  these  appendages  are  exceedingly  sensitive  as 
organs  of  touch,  and  if  we  attentively  watch  the  motions  of  a  living 
Nereid,  we  may  see  them  alternately  projecting  and  retracting,  and 
extending  themselves  again  towards  the  various  objects  within 
their  reach.  The  mouth,  proboscis,  and  maxillsd,  or  jaws,  we  have 
already  described. 

The  feet  are  most  important  organs  (Plate  II.,  Figs.  23,  24). 
They  are  generally  in  the  form  of  sm&ll  tubercles,  and  for  the  most 
part  are  composed  of  two  branches.  Their  summit  or  tip  is  fre- 
quently armed  with  one  or  two  bundles  of  bristles  or  setaB,  which 
play  an  important  part  in  the  history  of  the  animal.  To  a  more 
detailed  description  of  these  we  will  return,  after  describing  the 
other  appendages.     These  are  the  cirri  and  branchiaa. 

The  cirri  are  usually  numerous,  and  well  developed;  sometimes 
rather  short,  at  others  long  and  slender.  They  form,  also,  organs  of 
touch,  and,  as  such,  are  of  great  consequence  to  the  animal.  Of 
stiU  greater  importance,  however,  are  the  branchias.  These  organs, 
as  we  have  already  stated,  in  the  description  of  the  respiratory 
system,  are  various  in  shape,  and  their  use  is  evidently  to  aerate 
the  blood.  The  scales,  or  elytra,  as  they  have  been  called  by 
Savigny,  which  exist  in  some  species  of  the  Errantia,  are  generally 
connected  also  with  the  feet,  being  attached  to  the  dorsal  tubercle 
of  these  organs,  and,  according  to  the  opinion  of  many  authors,  are 
useful  as  an  aerating  or  branchial  apparatus. 

The  setas,  or  bristles,  with  which  the  feet  are  provided,  and 
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which,  as  we  have  stated  above,  play  an  important  part  in  the 
history  of  these  animals,  we  shall  now  describe  at  some  length. 
They  form  an  ornamental  appendage  to  the  worm,  and  at  the  same 
time  are  used  as  organs  of  offence  and  defence.  Notwithstanding 
they  live  in  situations  in  which  they  are  seldom  seen  by  the  human 
©y©>  y©t  in  some  species  these  organs  have  a  remarkable  degree  or 
brilliancy,  shining  with  a  metallic  lustre  and  splendour  of  the 
richest  kind.  The  common  sea-mouse,  for  instance  {Aphrodita 
dculeata),  has  a  large  bundle  of  these  attached  to  each  foot,  which 
are  very  fine,  and  of  considerable  length.  "  Gold,  azure,  purple, 
and  green  play  on  their  surface  in  a  thousand  reflections  ;  and  these 
colours,  often  iridescent,  are  in  perfect  harmony  with  the  changing 
reflections  and  rings  of  the  body.  The  wing  of  a  butterfly  has  not 
received  a  more  brilliant  dress  than  these  worms,  concealed  at  the 
bottom  of  the  waters,  and  sometimes  buried  in  black  and  fetid 
mud.*'  As  Cuvier  says, "  They  are  brilliant  as  gold,  and  changeable 
to  every  hue  of  the  rainbow.  The  colours  they  present  are  sur- 
passed in  beauty  neither  by  the  scale-like  feathers  of  the  humming- 
bird, nor  by  the  most  brilliant  gems.''  We  must  not  suppose, 
however,  that  in  other  species  these  bristles  are  only  given  to  them 
as  articles  of  ornament.  On  the  contrary,  they  are  as  useful  as 
ornamental.  Surrounded  on  every  side  by  enemies,  usually  dwell- 
ing in  the  waters  in  which  these  Annelides  live,  they  require  a 
system  of  defence  to  fit  them  for  living  in  the  midst  of  their  foes. 
They  are  powerful  weapons  of  ofience,  also,  to  enable  them  to 
conquer  their  prey.  Savigny  was  the  first  to  show  that  these 
bristles  or  setaB  were  retractile  as  well  as  extensile,  and  that  the 
animals  possessed  this  power  at  will.  He  distinguished  two  different 
kinds.  Some,  the  more  abundant,  he  called  bristles  (soies) ;  others, 
fewer  in  number  and  less  conspicuous,  he  named  spines  {aciculi) . 
These  latter,  the  spines  or  aciculi  (Plate  II.,  Fig.  2),  are  of  one  kind 
only,  and  generally  number  one  or  two  on  each  foot.  They  are 
stouter  than  the  bristles  or  setae,  more  resisting  in  their  nature,  and 
usually  shorter,  and  a  shade  darker  in  colour.  They  can  only  be 
slightly  projected  beyond  the  tip  of  the  foot,  but  their  comparative 
shortness  and  stoutness  permit  them  to  be  used  with  a  considerable 
degree  of  force  and  precision.  Milne  Edwards  states  that  they  are 
thus  employed  by  the  Annelide  to  give  the  coup  de  grace  to  the 
enemy  against  which  they  are  directed. 

The  bristles  or  setae,  properly  so  called,  are  very  various  in  form, 
and  afford  excellent  characters,  in  many  of  the  genera,  for  defining 
the  species.     Little  was  known  of  their  structure  or  diversity  of 
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form  till  MM.  Audonin  and  Milne  Edwards  undertook  to  describe 
them.  Savigny  mentions  them  as  of  one  kind  only ;  the  latter 
authors  divide  them  into  two,  the  simple  and  the  compound.  The 
simple  bristles  are  so  called  because  they  generally  consist  of  only 
one  piece.     In  form,  however,  they  vary  very  much. 

Most  of  them  terminate  in  a  sharp  point,  but  some  have  the 
extremity  blunt  (Plate  11.,  Fig.  1),  or  even  rounded  or  club-shaped 
(Fig.  12).  Some  have  a  falchion  or  scymetar-shaped  extremity, 
which  may  be  smooth  or  denticulated  on  the  edges  (Fig.  5)  ;  some 
are  forked  at  the  extremity  (Figs.  3,  4),  whilst  others  again  are 
forcipate  or  clawed  (Fig.  7).  In  more  minute  details  of  form,  how- 
ever, they  vary  immensely,  and,  as  I  have  already  said,  afford  good 
characters  for  defining  species.  Some  of  the  Annelides  belonging 
to  the  order  Errantia,  have  a  great  number  of  bristles,  so  very  fine 
and  long  that  they  may  rather  be  called  hairs,  but  which  Milne 
Edwards  terms  flexible  set89  (Fig.  13).  These  are  the  ornamental 
setaB  mentioned  above.  They  are  of  little  use  as  organs  of  defence 
or  offence,  but  in  addition  to  their  ornamental  character,  they  may 
be  described  as  organs  of  locomotion,  as  they  may  be  seen  waving 
to  and  fro  at  every  slight  movement  of  the  water.  Bristles  such  as 
these  are  found  in  abundance  in  the  species  of  Aphrodita  and 
Amphinome.  In  some  of  the  former,  as  in  the  common  sea-mouse 
{Aphrodita  aculeata)  these  flexible  and  slender  hairs  are  so  interlaced 
on  the  back  as  to  form  a  kind  of  felty-like  covering,  which  con- 
ceals entirely  the  scales  or  branchiae.  The  simple  setae  represented 
(Figs.  3,  4),  are  called /«rca/e,  or  forked.  The  forks  may  be  either 
smooth  (Fig.  3)  or  serrated  on  their  internal  edge  (Fig.  4),  and  one 
of  the  legs  of  the  fork  is  always  much  longer  than  the  other. 
Fig.  6  represents  the  straight  sharp-pointed  lanceolate  setae,  and 
Fig.  5  the  falcate  or  scymetar-shaped  bristle,  which  may  be  either 
smooth  or  serrated  on  the  edges.  Fig.  7  represents  the  forcipate 
or  forceps-shaped  setae;  and  Fig.  8  the  pectinate  or  comb-like 
bristle  of  Amphinome.  Fig.  9  exhibits  the  form  of  the  denticulated 
setaceous  bristle,  called  canaliculate  by  M.  Edwards ;  and  Fig.  10 
the  sharp  serrated  or  tooth  setae.  Fig.  11  represents  the  serrated 
setae,  toothed  only  for  a  short  distance  below  the  point ;  and  Fig.  12 
the  clavate  or  club-shaped  bristle.  Had  these  worms  no  other 
weapons  than  these  represented  here,  they  would  be  formidable 
foes,  and  powerfully  armed  for  defence  against  their  enemies.  The 
compound  setae,  however,  are  still  more  complicated  in  their  struc- 
ture, and  eveil  more  effective  as  weapons  of  war.  They  are  always 
formed  of  two  parts,  separated  from  each  other  by  an  articulation 
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or  joint.  The  inferior  portion  is  called  tlie  stalk,  and  tlie  terminal 
portion^  which  is  articulated  on  to  the  summit  of  this  stalky  is  called 
the  appendage  (Plate  IE.,  Figs.  14—22). 

These  setae  are  of  several  forms^  bnt  their  modifications  are^  as 
in  the  simple  kind,  extremely  varioos,  and  take  their  names  from 
the  figure  of  the  appendage.  In  some  species  this  is  moulded  so  as 
to  represent,  in  a  certain  degree,  a  harpoon,  in  others  it  exhibits 
the  appearance  of  a  lancet  or  knife,  which  may  be  either  smooth  or 
serrate  on  their  edges  (Plate  II.,  Fig.  18).  Some  have  the  appen- 
dage falchion-shaped  (Fig.  19),  and  others  show,  so  to  speak,  the 
semblance  of  a  bayonet  fixed  upon  a  musket,  whilst  others  again 
represent  the  appearance  of  a  barbed  arrow.  These  compound  setao 
are  organs  of  great  power,  and  when  the  animals  use  them  to  pierce 
the  bodies  of  their  enemies,  they  leave  this  appendage  in  the  wound 
they  have  made  (Fig.  14).  . 

The  setas  which  Milne  Edwards  describes  under  the  name  of 
harpoon-shaped  bristles  are  of  a  very  particular  structure,  and  are 
named  so  by  him  from  a  fancied  resemblance  to  the  appearance  and 
use  of  the  weapon  so-called  (Plate  11.,  Fig.  20).  They  are  only 
found  in  some  of  the  genera.  The  stalk  is  long  and  slender,  and 
the  appendage,  which  is  equally  slender  but  very  sharp-pointed,  is 
fixed  upon  it  very  obliquely.  When  this  harpoon-shaped  seta  is 
launched  against  its  adversary,  the  sharp-pointed  and  slender 
appendage  is  disarticulated  and  remains  behind  in  the  wound. 
Even  then,  however,  the  portion  of  the  seta  which  remains  in  the 
foot  of  the  animal  is  no  mean  weapon  of  itself.  On  account 
of  the  obliquity  of  the  articulation,  the  point  of  the  stalk  is 
sharp-pointed,  and  though  short,  compared  with  the  whole  seta 
uninjured,  it  serves  a  most  useful  purpose  as  a  weapon  of  defence. 
The  bayonet-shaped  aetad  are  even  a  little  more  complicated  in  their 
structure  than  the  harpoons.  They  are  so  called  by  Milne  Edwards 
firom  a  fancied  resemblance  to  a  bayonet  fixed  upon  the  muzzle  of  a 
musket  (Plate  II.,  Figs.  21  and  22).  The  appendage  in  this  form  of 
bristle  is  articulated  to  the  stalk,  both  at  its  extremity  and  by  its 
side.  The  extremity  is  generally  very  sharp,  and  its  lower  part 
terminates  inferiorly  in  a  point  projecting  downwards,  so  that  when 
the  bristle  is  thrust  into  .the  body  of  its  assailant,  the  appendage 
cannot  be  retracted,  but  remains  behind  when  the  seta  is  with- 
drawn. Moreover,  when  this  appendage  is  altogether  removed, 
there  remains  a  sharp-pointed  style  projecting  firom  the  interior  of 
the  stalk,  whidh  seems  to  be  hollow,  and  to  serve*  as  a  kind  of 
scabbard  to  the  bayonet.    This  can  be  used  by  the  animal  as  a 
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formidable  weapon  against  any  animal  of  such  a  liard  resisting 
substance  that  the  fine  point  of  the  appendage  cannot  penetrate. 
The  kind  of  bristle  or  seta  which  by  Milne  Edwards  is  called  the 
arrow-shaped  bristle^  but  which* Dr.  Johnston  calls  the  lance  bristle, 
is  of  a  different  form  altogether.  These  are  neither  like  bayonets 
nor  harpoons,  but  like  barbed  arrows,  or  pikes  barbed  on  their 
edges  and  contained  in  a  sheath  (Plate  II.,  Figs.  15 — 17). 

In  Fig.  15  we  have  represented  the  appearance  of  this  barbed 
arrow  shut  up  in  its  sheath.  It  looks  like  a  simple  short-bladed, 
lancet-shaped  seta,  but  when  we  press  it  we  find  that  this  sheath 
opens  by  two  valves,  and  discloses  in  its  interior  another  seta  formed 
like  a  barbed  arrow  or  lance  (Fig.  16),  shcurp  at  the  point  and 
toothed  on  each  side,  the  denticulations  pointing  downwards  (Fig. 
17).  The  sheath  is  formed  of  two  valves  lying  one  against  tke 
other^  and  is  open  at  the  apex,  through  which  the  point  of  the 
arrow  projects.  These  valves  are  flexible,  and  can  easily  be 
separated  one  from  the  other,  so  that  when  the  animal  uses  this 
weapon,  these  valves  are  reflected,  and  being  of  an  elastic  nature, 
they  return  to  their  natural  position  when  the  weapon  ceases  to  be 
used.  The  tubercles  of  the  feet,  says  Milne  Edwards,  from  which 
these  barbed  arrow-shaped  setas  spring,  are  in  reality  quivers  full  of 
arrows,  stored  there  for  the  use  of  the  animals  to  protect  them 
from  violence ;  or  as  Gosse,  more  &ncifully  says,  you  may  imagine 
you  behold  the  armoury  of  some  belligerent  sea-fairy,  with  stalks  of 
arms  enough  to  accoutre  a  numerous  host.  If  you  look  closely  at 
the  weapons  themselves,  he  continues,  they  rather  resemble  those 
which  we  are  accustomed  to  wonder  at  in  missionary  museums,  the 
arms  of  some  ingenious  but  barbarous  people  from  the  South  Sea 
Islands,  than  such  as  are  used  in  civilized  warfare.  From  this 
description  we  see  that  Annelides  possess  a  series  of  bristle-hke 
organs  which  are  not  to  be  looked  upon  as  mere  ornaments,  or  as 
organs  of  locomotion  only,  but  as  defensive  arms  of  a  peculiar  kind, 
which  will  not  sufier  by  comparison  with  the  stings  of  bees,  the 
spines  of  certain  fishes,  or  the  stiff  and  moveable  bristles  of  some 
mammalia.  When  these  weapons  diminish  in  size  and  frequency, 
and  become  better  adapted  to  locomotion,  the  worms  in  which  this 
degradation  takes  place,  as  if  conscious -of  their  defenceless  state, 
forsake  the  wandering  life  and  seek  additional  security  by  digging 
themselves  furrows  for  retreat  in  the  sand  or  mud. 

The  number  of  such  like  weapons  in  these  worms  is  immense. 
^'Let  me  ask  the  naturalist,^'  says  Dr.  Johnston,  ''to  count  the 
number  which  may  be  required  to  fiimish  the  garniture  of  a  single 


108  THE  ANNELIDAN  WOEMS. 

individual.  There  are  Annelides  wHch  have  500  feet  on  each  side, 
each  foot  has  two  branches,  and  each  branch  has  at  least  one  spine 
and  one  brush  of  bristles,  some  of  them  simple,  some  of  them  com- 
pound. This  individual,  then,  has  ^000  spines  at  least ;  and  if  we 
reckon  ten  bristles  to  each  brush,  it  has  also  20,000  of  them.  This, 
as  Sir  Thomas  Brown  would  say,  is  one  of  the  '  magnalities '  of 
nature ;  yet  let  us  look  a  little  further,  not  merely  to  the  exquisite 
finish  of  each  bristle,  but  to  the  means  by  which  the  host  is  put  in 
motion.  There  is  a  set  of  muscles  to  push  them  forth  from  their 
port-holes,  there  is  another  to  replace  each  and  all  of  them  within 
their  proper  cases ;  and  the  uncounted  crowd  of  these  muscles  neither 
twist  nor  knot  together,  but  play  in  their  courses  regulated  by  a 
will  that  controls  them  more  effectually  than  any  brace ;  that  now 
spurs  them  to  convulsive  energy,  now  stills  them  to  rest,  and  anon 
puts  them  into  action  where  the  ease  and  grace  charm  us  to  admira- 
tion, and  fix  the  belief  that  even  these  creeping  things  participate 
largely  in  the  happiness  diffused  throughout  creation.'^ 

Plate  I. — Nervous  and  Circulatory  Systems. 

Fig.  1. — ^Nervous  system  of  Nereis  :  a,  brain,  or  cephalic  (prse- 
esophageal)  ganglion ;  6,  6, 6,  6,  cords  forming  the  esophageal  ring ; 

c,  c,  ventral  or  post-esophageal  ganglia ;  d,  cZ,  nerves  of  internal  and 
external  antennaa. 

Pig.  2. — Nervous  system  of  Sbrpula  :  a,  brain ;  5,  fe,  cords  form- 
ing the  esophageal  ring ;  c,  c,  nerves  going  to  the  branchiae ;  d,  d, 
thoracic  ganglia  of  the  ventral  chain. 

Pig.  3. — ^Nervous  system  of  Lumbricus  :  a,  brain  ;  &,  6,  cords 
forming  the  esophageal  ring ;  c,  c,  large  nerves  going  to  the  anterior 
extremity  of  the  head;  d,  d,' ventral  ganglia. 

Pig.  4. — ^Head  and  maxilte  of  Nereis  :  a,  small  or  middle 
antennas;    6,    6,    large    or    external    antennas;    c,    c,    tentacles; 

d,  dy  maxillad;  e,  one  of  these  maxillae  much  enlarged,  iso- 
lated.   * 

Pig.  5. — Masticatory  apparatus  of  Eunice  :  a,  sternal  lip ;  6,  6, 
upper  maxillae  ;  c,  c,  lower  maxillae ;  d,  d,  denticulae  of  Quatrefages, 
or  third  pair  of  maxillaB. 

Pig.  6. — Circulation  of  the  blood  in  Nereis  :  o,  head  and 
antennae,  etc.,  as  in  Pig.  4 ;  6,  pharynx ;  c,  d,  esophagus  and  intes- 
tine ;  e,  c,  dorsal  vessel,  which  sends  the  blood  forwards ;  /,  ventral 
vessel  which  conveys  the  blood  backwards.  The  rest  of  the  red 
lines  show  the  recurrent  intestinal,  branchial  vessels,  etc. 
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Plate  II. — SsxiB,  or  Bmstles  op  Annkudbs. 
(Figs.  1  to  13.— Simple  SetaD.) 
Fig.  1. — ^Blunt  pointed  seta — of  Amphinomb, 
Pig.  2. — ^Acicnila — of  Nebeilbpas. 
Fig.  3. — Simple  furcate  seta — of  Amphinomb. 
Fig.  4. — Serrated  do. 
Fig.  5. — Falcate  seta. 
Fig.  6. — ^Lanceolate  seta. 
Fig.  7. — Forcipate  ceta— from  Eunice. 
Fig.  8, — ^Pectinate,  or  Comb-like  seta — ^from  Eunice. 
Fig.  9. — Canaliculate  seta — ^from  Lbpidonotus. 
Fig.  1 0. — Sharp  serrated,  or  toothed  seta — ^from  Amphinome. 
Fig.  11. — Seta,  serrated  for  only  a  short  distance. 
Fig.  12. — Clavate,  or  dub-shaped  seta— from  Luxbbinbbeis. 
Fig.  13. — Capillary  seta,  or  hair — from  Aphbodita  aculbata. 

(Figs.  14  to  22— Compound  Setas.) 
Fig.  14. — Simple  compound  seta — from  Etbonb. 
Fig.  15. — ^Barbed  arrow-shaped  seta,  with  valves  closed. 
Fig.  16. — ^Do.  do.  valves  opened. 

Fig.  17. — Do.  do.  valves    removed  —  all 

from  Aphbodita. 
Fig.  18. — Cultrate,  or  knife-shaped  compound  seta. 
Fig.  19. — ^Bill-hook,  compound  seta. 
Fig.  20. — Harpoon-shaped  seta— from  Nbpthys. 
Fig.  21. — ^Bayonet  seta — from  Phyllodoce. 
Fig.  22.— Do.  do. 

Fig.  23. — ^Foot  of  Aphbodita  hysteix. 
Fig.  24. — ^Another  view  of  same. 
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A  NEW  THBOET  OF  THE  UNIVEESB. 

BY  B.   A.   FBOCTOB,   B.A,,   B.B.A.8. 
IN  THREE  PABTS,  PAET  IL 

Those  who  have. studied  the  stellar  system  most  closely  recognize 
in  its  stractare  a  complexity  which  seems  to  baffle  all  attempts  at 
the  formation  of  well-defined  views  respecting  it.  Some  of  the 
pecuharities  presented  by  the  Sidereal  System  must  now^  for  a  brief 
space^  engage  our  attention. 

In  some  regions  of  the  Sideral  System  extremely  minute  stars  are 
seen^  so  sparsely  distributed  as  to  fall  very  far  short  of  the  number 
which  ought  to  be  seen  if  the  system  extends  to  the  distance  indi- 
cated (on  the  usual  theories)  by  the  minuteness  of  these  objects^ 
very  far  shorty  in  fact^  of  the  nuftiber  actually  seen  in  other  fields 
not  more  richly  strewn  with  stars  of  less  nunuteness.  We  seem 
compelled  therefore  to  assume^  either  that  these  very  minute  stars 
are  actually  intermingled  with  the  larger  stars  which  appear  in  the 
same  fields  or  that  the  galactic  system  thins  off  rapidly  near  its 
edges.  In  other  words,  we  must  either  abandon  the  notion  of  any 
approach  to  uniformity  in  star-magnitudes,  or  we  must  concede  a 
want  of  uniformity  in  stellar  distribution,  near  the  boundaries,  at 
any  rate,  of  the  galactic  system.*  We  are,  of  course,  also  free  to 
assume  a  want  of  unifonnity  in  both  respects. 

In  other  regions  a  yet  more  noteworthy  phenomenon  presents 
itself.  The  stars  seen  over  the  ground  of  the  heavens  exhibit  an 
almost  uniform  lustre,  and  at  the  same  time  a  very  even  distribution. 
In  such  a  case  we  are  bound  to  assume  a  real  uniformity,  both  in 
the  magnitude  of  the  individual  stars  and  in  the  distances  which 
separate  them.  For  the  actual  uniformity  of  apparent  magnitude  can 
only  result  from  a  real  uniformity,  or  from  such  a  distribution  of 
unequal  stars  at  distances  proportioned  to  their  magnitude  as  is 
whoU}'^  improbable.  And  it  is  in  an  equal  degree  improbable  that, 
if  the  distances  between  the  component  stars  were  unequal,  a  pecu- 
liarity of  arrangement  should  result  in  presenting  to  us  the  appear- 
ance of  uniform  distribution.     It  appears  to  me  that  there  is  no  way 

*  It  is  singular  that  Sir  John  Herschel  omits  all  notice  of  the  second,  and  perhaps 
the  more  probable  idtenatiye.  '*  In  those  regions,"  he  writes,  "  where  the  Milkj  Way 
is  clearly  resolyed  into  stars  well  separated,  and  ieen  prcjwted  on  a  black  ground  *'  (the 
italics  are  hii),  '*  and  where  by  consequence  it  is  certain  that  we  look  out  beyond  them 
into  space,  the  smallest  visible  stars  appear  as  such,  not  by  reason  of  exoessire  distance, 
bat  of  a  real  inferiority  of  size  or  brightness." 
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of  escaping  from  the  conclnsion  accepted  by  Sir  John  Herschel,  that 
we  are  here  '*  looking  through  a  sheet  of  stars  nearly  of  a  size,  and 
of  no  great  thickness  compared  with  the  distance  which  separates 
them  from  us/' 

In  other  cases  a  double  phenomenon  of  the  kind  just  described 
is  presented,  leading  to  the  conclusion  ''  that  in  such  cases  we  look 
through  two  sidereal  sheets  separated  by  a  starless  interval." 

It  is  hardly  necessary  to  point  out  that  the  uniformity  evidenced 
by  these  peculiarities  is  of  a  very  different  kind  from  that  which  the 
elder  Herschel  took  as  the  basis  of  his  star-gaugings.  His  results 
were  obtained  on  the  supposition  that  there  are  no  such  starless 
intervals  as  must  necessarily  be  assumed  to  lie  on  either  side  of  the 
"  star-sheets  "  of  Sir  John  Herschel. 

Another  law  has  been  detected  in  the  aggregation  of  stars,  a  law 
which  tends  rather  to  modify  than  to  negative  the  results  of  Her- 
scheVs  star-gauging.  Among  the  possible  explanations  of  the  exis- 
tence of  a  galactic  zone,  there  is  clearly  this  one,  that  in  place  of  a 
great  extension  of  our  system  in  the  direction  indicated  by  that 
zone,  there  exists  a  real  condensation  of  stars  in  that  direction.  To 
determine  whether  such  a  condensation,  or  a  condensation  of  any 
sort,  exists  in  the  neighbourhood  of  the  Milky  Way,  it  is  necessary 
to  compare  not  merely  the  number  of  stars  visible  in  different  fields 
of  view,  but  the  number  of  stars  of  the  same  apparent  magni- 
tude. That  is,  it  is  necessary  to  take  into  account  the  relative 
distance  of  the  stars  as  supposed  to  be  indicated  by  their  relative 
lustre.  This  has  been  done  for  all  orders  of  stars  down  tofthe  ninth, 
inclusive,  by  the  elder  Struve.  He  has  shown  that  there  is  a  marked 
condensation  of  stars  towards  the  plane  of  the  galactic  circle ;  a 
condensation,  however,  which,  as  might  be  anticipated,  is  far  from 
being  sufficient,  per  se,  to  account  for  the  observed  increase  of  light 
in  that  direction.  In  other  words,  we  are  still  bound  to  accept  a 
considerable  extension  of  our*  system  in  the  galactic  plane  as  fairly 
dedudble  from  the  gauges  of  Sir  W.  Herschel,  but  we  have  a 
secondary  cause  for  the  law  observed  in  those  gauges  which  is  not 
to  be  neglected  when  we  are  (attempting  to  realize  the  actual  consti- 
tution of  the  sidereal  system.  It  may  be  noticed  in  passing  that 
the  condensation  detected  by  Struve  is  more  marked  among  the 
smaller  stars ;  but  is  not  wholly  wanting  among  the  stars  of  the 
first  four  or  five  magnitudes.  Sir  John  HerscheFs  gauges  in  the 
southern  hemisphere  gave  a  different  result,  and  he  holds  that  it  is 
only  as  we  approach  the  sphere  of  the  telescopic  stars  that  we  obtain 
any  appreciable  indications  of  condenfiation.  The  difference  between 
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the  two  hemispheres  in  this  respect  is  worth  noticing,  and  may  be 
looked  npon  as  connected  with  another  peculiarity  mentioned  by  Sir 
John  Herschel,  viz.,  the  greater  richness  of  the  southern  hemisphere 
in  stars  of  all  orders. 

We  see,  then,  that  in  many  important  respects  Herschel's  first 
supposition,  that  there  exists  an  approach  to  uniformity  in  the 
magnitudes  of  stars,  and  in  their  distribution  throughout  our  system, 
is  found  not  to  be  consistent  with  observed  facts.  Let  us  next 
consider  his  second  supposition,  or  ^e  believe  we  should  be  more 
correct  in  saying  his  tacit  assumption,  that  there  is  no  appreciable 
extinction  of  light  in  traversing  interstellar  space.  The  considera- 
tions connected  with  this  question  are  of  great  importance  and 
interest. 

It  may  seem  at  first  sight,  and  has  been  maintained  by  many 
eminent  scientific  men,  that  if  infinite  space  is  occupied  by  an  infinite 
number  of  stars,  whose  average  intrinsic  lustre  is  equal  to  that  of 
our  own  Sun,  then,  unless  light  sufier  extinction  in  its  progress  through 
celestial  regions,  the  whole  sky  would  everywhere  appear  as  brilliant 
as  the  solar  disc.  Indeed  it  may  be  proved  that  an  uniform  distri- 
bution of  such  suns,  at  whatever  common  distance,  and  whatever 
their  mean  magnitude,  must  inevitably  lead  to  an  illumination  of 
this  sort  unless  light  be  gradually  extinguished  as  supposed.  Or, 
again,  if  we  suppose  that  the  system  of  stars  whereof  our  Sun  is  a 
member  is  limited  on  every  side,  but  that  an  infinite  number  of  such 
systems  exist  uniformly  distributed,  at  whatever  interval,  through- 
out spacef  the  same  result  would  inevitably  follow.  Now,  wholly 
incomprehensible  as  the  idea  of  infinite  space  is  to  our  finite  minds, 
we  cannot  escape  the  admission  of  its  existence.  The  only  question 
for  us  is  between  an  infinity  of  occupied  space  and  an  infinity  of 
vacant  space,  surrounding  a  finite  universe.  Either  idea  is  equally 
incomprehensible ;  but  the  former  is  merely  beyond,  the  latter  seems 
contrary  to  reason.  It  would  seem,  therefore,  as  if  we  were 
compelled  to  accept  the  gradual  extinction  of  light  as  the  only  possi- 
ble explanation  of  the  darkness  of  the  background  on  which  the  stars 
appear  to  be  projected. 

But  there  is  another  way  in  which  we  may  explain  the  darkness  of 
the  sky  at  night,  without  assuming  either  the  extinction  of  light, 
or  that  occupied  space  is  an  infinitely  minute  speck  amidst  an  infinity 
of  vacant  space.  So  far  as  I  am  aware,  it  is  new,  at  least  as  regards 
its  application  to  the  diflSculty  we  are  now  considering  :  In  the  solar 
system  we  are  presented  with  a  finite  number  of  bodies  placed 
within  a  region  of  unoccupied  space,  bearing  a  very  large  ratio  to 
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the  dimensions  of  the  solar  domain.  In  the  sidereal  system  we 
seem  to  be  presented  with  a  finite  number  of  such  suns^  forming  a 
cluster,  which  is  surrounded  on  all  sides  with  unmeasured  depths  of 
space.  Assuming  our  system  to  form  one  of  a  finite  number  of 
similar  systems,  separated  from  each  other  by  distances  bearing  a 
veiy  large  ratio  to  the  dimensions  of  each,  and  that  thus  a  system 
of  a  higher  order  is  formed,  which  again  forms  one  of  a  finite 
number  of  similar  systems,  and  so  on  continually, — tlie  dimensions  of 
each  system  of  whatever  order  being  always  very  small  in  comparison 
tdth  the  distance  separating  it  from  its  neighbours.  There  would  no 
longer  result  as  a  necessary  consequence  even  an  appreciable  illu- 
mination of  the  whole  heavens.  I  do  not  present  these  views  as 
hypothesis  which  I  wish  to  support,  all  I  seek  to  show  is  that  by 
assuming  the  existence  of  such  systems  in  successive  orders,  the 
subject  of  the  extinction  of  light  is  left  an  open  one.  Of  course 
the  question  is  also  left  open  if  we  assume  that  occupied  space  is 
finite.  Such  an  assumption  appears  to  me,  however,  to  be  incon- 
sistent with  the  conception  of  an  omnipotent  Creator. 

The  arguments  for  and  against  the  extinction  of  light  have  an 
important  bearing  on  the  theory  of  our  sidereal  system.  Pew 
subjects  have  been  more  acutely  and  closely  reasoned. 

Olbers  was  the  first,  I  believe,  to  put  forward  a  definite  theory 
asserting  the  extinction  of  light,  though  Halley,  and  many  other 
philosophers,  had  held  somewhat  similar  views.  In  support  of 
Olbers'  theory  the  elder  Struve  put  forward  the  following  con- 
siderations : — 

Sir  W.  HerschePs  twenty-feet  reflector  should  have  a  space- 
penetrating  power  of  74*83,  the  range  of  the  naked  eye  being  taken 
as  unity.  Now  Struve  found  by  a  computation  based  on  the  law  of 
condensation  of  the  stars  in  the  plane  of  the  Milky  Way,  that  such  a 
power  as  this  should  result  in  giving  an  average  of  3021  stars  for 
the  telescope's  field  of  view,  15'  in  diameter.  But,  instead  of  this 
number,  Herschers  observations  give  only  122  stars  per  field. 
And  Struve  calculated  that  Herschel  should  have  seen  as  many  stars 
as  this  with  a  space-penetrating  power  of  only  25*67,  if  there  is  no 
extinction  of  Ught.  It  seemed  to  follow,  therefore,  that  the  minutest 
stars  visible  in  HerscheFs  telescope  send  no  more  light  to  us  than 
stars  nearly  three  times  as  far  ofi*  would  send  if  there  were  no 
extinction.  Therefore  the  smallest  stars  visible  to  Herschel  shine 
— according  to  Struve — with  little  more  than  one-ninth  part  of  their 
proper  lustre ;  or,  more  exactly,  the  diminution  of  brightness  is  no 
less  than  -f^  ths  of  the  whole  quantity. 
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Bat  it  is  answered  by  Sir  John  Herschel  that  the  resnlts  on 
which  Strave  founds  his  calculations  may  be  otherwise  explained. 
If  there  is  a  diminution  in  the  density  of  stellar  aggregation 
towards  the  limits  of  the  Milky  Way^  corresponding  to  the  ob- 
served diminution  at  right  angles,  to  the  plane  of  that  zone^  the 
same  effects  would  be  perceived  as  would  appear  on  Struve's  hypo- 
thesis of  an  eidiinction  of  light. 

To  this  Struve  answered  that  the  diminution  of  density  mnst^- 
in  order  to  account  for  the  results  of  observation — ^be  assumed  to 
take  place  on  every  side  of  the  Sun^  which  therefore  must  be 
supposed  to  occupy  a  central  position  in  the  sidereal  system.  But 
we  have  no  evidence  whatever — said  Struve — in  support  of  this 
supposition.  He  considered  that  the  galactic  system  is  unfisithom- 
able— so  far  as  we  are  concerned.  He  therefore  dismisses  the 
supposition  of  a  diminution  in  the  density  of  star-aggpregation^  as 
altogether  inadmissible. 

He  pointed  out  another  objection  to  the  hypothesis  of  a  diminu- 
tion of  density  in  stellar  aggregation.  He  found  that  on  the 
supposition  of  a  stratum  of  stars  of  indefinite  extent — ^that  is^  un- 
fathomable to  us — ^and  uniformly  diminishing  in  density  on  either 
side  of  its  central  plane^  there  results  from  HerschePs  gauges  a  law 
of  diminution  according  almost  exactly  with  the  law  which  results 
from  an  examination  of  the  numerical  relations  among  stars  down 
to  the  ninth  magnitude.  He  considers  that  this  agreement  cannot 
be  accidental.  It  must  be  remarked^  however, — ^before  proceeding 
to  positive  objections  to  Struve^s  view — that,  a  single  agreement  of 
this  sort,  though  antecedently  improbable,  is  not  sufficient  to  estab- 
lish such  a  theory  as  that  for  which  Struve  was  contending. 

But  now  an  argument  was  brought  forward  which  appears  to  me 
absolutely  conclusive  against  the  views  of  Struve  and  Olbers.  It 
was  pointed  out  by  Sir  John  Herschel  that  the  Milky  Way  ia  fathom- 
able in  almost  every  part  by  the  twenty-feet  reflector.  Tterefore,  on 
the  one  hand,  the  fact  that  in  nearly  every  direction  the  richest 
portions  of  the  Milky  Way  are  resolved  into  discrete  stars  perfectly 
free  from  nebulosity,  affords  decisive .  evidence  that  the  sidereal 
stratum  is  not  infinite  in  extent.  On  the  other  hand,  the  fact  that  in 
certain  directions  the  stratum  has  an  increased  range  which  pre- 
vents the  twenty-feet  telescope  fi^m  completely  resolving  it,  affords 
equally  decisive  evidence  that  light  coming  firom  a  distance  far 
beyond  that  which  Struve  regarded  as  the  limiting  range  of  such  a 
telescope  is  rendered  perceptible  to  us  by  its  means.  ''  We  are  not 
at  liberty,''  Herschel  justly  points  out, ''  to  ai^guo  that  at  one  part 
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of  its  circomference  our  view  is  limited  by  this  sort  of  cosmical  veil 
wluch  extinguishes  the  smaller  magnitudes^  cuts  off  the  nebulous 
light  of  distant  masses^  and  closes  our  view  in  impenetrable  dark- 
ness ;  while  at  anothefr^  we  are  compelled  by  the  clearest  evidence 
the  telescope  can  afford  to  believe  that  star-strewn  vistas  lie  open 
exhausting  their  powers  and  stretching  out  beyond  their  utmost 
reach^  as  is  proved  by  that  very  phenomenon  which  the  existence  of 
such  a  veil  would  render  impossible^ — namely^  infinite  increase  of 
number  and  diminution  [of  magnitude  terminating  in  complete 
irresolvable  nebulosity .'' 

It  seems^  therefore^  that  we  have  as  yet  no  evidence  that  light 
suffers  extinction  at  all ;  and  certainly  light  does  not  appear  to 
suffer  appreciable  extinction  within  the  bounds  of  our  sidereal  system. 

Hence  it  follows  that  we  must  either  accept  HerschePs  view  that 
there  is  a  rapid  diminution  in  the  density  with  which  stars  are 
distributed^  as  we  leave  the  central  regions  of  our  system ;  or  else 
we  must  suppose  that  there  is  a  sensible  diminution  in  the  magni- 
tude of  stars  around  the  borders  of  the  sidereal  disc.  The  latter 
view,  which  I  believe  to  be  new,  seems  at  least  as  probable  as  the 
other.  In  either  case  we  must  assume  that  our  Sun  is  not  very  far 
from  the  centre  of  the  system. 

There  are  other  features  of  the  sidereal  system  which  are  well 
deserving  of  a  careful  scrutiny.  The  existence  of  variable  stars, 
and  of  binary  and  multiple  systems,  the  sudden  blazing  forth  of 
temporary  stars,  some  of  which  have  excelled  even  Sirius  in  splen- 
dour, the  reputed  existence  of  dark  orbs,— all  these  and  many  other 
evidences  suffice  to  show  how  much  variety  there  is  amongst  the 
denizens  of  stellar  regions.  That  there  should  be  such  variety 
is  what  our  contemplation  of  the  solar  system  leads  us  to  expect. 
And,  indeed,  when  we  remember  how  largely  the  resources  of 
astronomy  have  been  taxed  for  the  detection  of  the  knowil  pecu- 
liarities of  the  solar  system,  and  that,  for  aught  we  know,  not  a 
tithe  of  the  various  orders  of  bodies  which  form  tiiat  system  have 
yet  been  revealed  to  us,  surely  it  seems  little  likely  that  what  we 
know  of  the  sidereal  system  affords  the  faintest  conception  of  the 
wondrously  varied  forms  of  creation  which  doubtless  exist  within 
the  stellar  spaces. 

But  we  have  yet  to  consider  those  mysteries  of  mysteries — the 
nebulsB. 

The  discovery  that  the  vault  of  heaven  is  bestrewn  with  multi- 
tudes of  objects,  which  differ  wholly  in  character  from  the  fixed 
stars,  may  be  said  to  belong  to  the  last  hundred  years.    In  1768, 
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only  68  nebnlsd  had  been  detected.  Singularly  enoagh^  42  of 
these  belonged  to  the  soothem  hemisphere.  In  1771^  Messier 
published  a  list  of  103  nebul89.  But  aU  prior  investigations  sink 
into  insignificence  in  the  presence  of  the  discoveries  made  by  the 
two  Herschels.  In  1786,  Sir  W.  Herschel  published  a  list  of  1000 
nebulas;  three  years  later  he  added  another  1000;  and  finally,  in 
1 802,  he  formed  a  supplementary  list  of  500  new  nebulas.  Sir  J. 
Herschel  examined  iio  less  than  2306  northern  nebulae,  of  which 
600  were  discovered  by  himself;  then  journeying  to  the  Cape  of 
Good  Hope,  he  formed  a  catalogue  of  1 708  southern  nebulae.  Of 
the  6000  known  nebulae,  the  Herschels  have  discovered  more  than 
four-fifths. 

The  views  entertained  respecting  nebulae  are  so  vague  that  it  is 
hardly  possible  to  present  them  in  any  systematic  form.  But, 
perhaps,  we  shall  be  able  to  form  a  tolerably  fair  estimate  of 
modem  notions  by  considering  the  two  chief  hypotheses  which  have 
been  held  by  astronomers. 

First,  we  must  draw  a  line  of  demarcation  between  nebulous 
objects  which  are  assumed  to  belong  to  the  galaxy,  and  true 
nebulae.  This  is  not  so  easy  a  matter  as  it  might  seem  at  first 
sight.  In  the  sidereal  universe  we  see  binary,  triple,  and  multiple 
systems;  we  see  also  star-clusters,  such  as  the  Pleiades,  and  Praesepe, 
and  that  wonderful  cluster  which  adorns  the  sword-handle  of  Per- 
seus ;  we  see  also  clustering  collections  of  stars,  extending  far  more 
-widely  than  any  of  these.  But  already  we  have  touched  upon  a 
diflSculty.  Such  spots  of  light  as  the  cluster  in  Perseus — are  these 
to  be  looked  on  as  certainly  belonging  to  the  galactic  system  ?  I 
have  no  doubt  myself  upon  the  point ;  nor,  so  far  as  I  am  aware, 
has  any  astronomer  ever  expressed  any.  Yet  it  is  not  easy  to  see  on 
what  grounds  we  can  assume  that  the  spot  in  Perseus  belongs  to 
the  Milky  "Way,  while  we  look  upon  other  clusters — the  great  clus- 
ter in  Hercules  for  example — as  lying  far  out  in  space  beyond  the 
confines  of  our  galaxy.  For  the  present,  however,  we  may  content 
ourselves  with  the  distinction  usually  drawn  by  astronomers,  and 
admit  irregular  and  widely-distributed  clusters  as  belonging  to  the 
sidereal  system,  while  we  place  the  globular  and  closely-com- 
pacted star-clusters  in  the  list  of  true  nebulae. 

Thus  there  remain  five  classes  of  nebulae : 

Resolvable  nebulae,  or  nebulae  which  exhibit  such  an  appearance 
as  leads  the  experienced  astronomer  to  suspect  that  with  an  increase 
of  telescopic  power  they  can  be  resolved  into  discrete  stars. 

Nebulae  which  exhibit  no  trace  of  resolvability. 
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Flanetaiy  nebulae. 
Stellar  nebulae. 
Nebulous  stars. 

Kow,  according  to  one  view,  which  was  maintained  until  quite 
recently  as  by  far  the  most  probable  theory,  objects  belonging  to 
all  these  classes  (including  globular  star-clusters),  were  looked  upon 
as  in  reality  composed  of  Suns,  resembling  our  own  in  magnitude 
and  splendour,  and  separated  from  each  other  by  distances  com- 
parable to,  perhaps  surpassing,  the  distances  which  separate  our 
Sun  from  neighbouring  fixed  stars.  Nebulae,  in  fact,  were  looked 
upon  as  galaxies  resembling  our  own,  some  exceeding  it,  others 
falling  short  of  it,  in  richness  and  splendour :  but  all  of  them 
"  island-universes,^'  to  use  Humboldt's  expressive  verbiage,  and  all 
of  them — even  the  nearest— removed  from  us  by  distances  which 
exceed,  in  an  enormous  proportion,  the  dimensions  of  our  galaxy* 
The  resolvable  clusters  were  of  course  considered  to  be  the  nearest 
of  the  outlying  universes.  Accordingly,  when  it  is  remembered 
that  some  of  these  are  clearly  resolved  by  pigmy  tubes,  while  there 
exist  irresolvable  nebulae  of  great  apparent  extent,  which  have 
defied  the  power  of  the  great  Parsonstown  reflector,  it  will  be  seen 
how  largely— on  the  hypothesis  we  are  considering — the  ''  island- 
universes  ''  vary  in  their  distances  from  us,  and  in  their  own 
dimensions. 

According  to  the  other  hypothesis,  multitudes  of  the  nebulae 
are  outlying  universes,  but  not  all  of  them.  Sir  W.  Herschel,  in 
the  beginning  of  his  career,  had  held  the  former  opinion,  following 
in  this  respect  Gassini  and  Mitchell.  But  in  the  first  year  of  the 
present  century,  he  began  to  express  different  views.  Admitting 
that  the  majority  of  the  nebulae  are  aggregations  of  Suns,  rendered 
nebulous  only  through  excessive  distance,  Herschel  was  led  to  the 
belief  that  many  nebulae  are  formed  in  reality — as  in  appearance-— 
from  cosmical  vapour.  Half  a  century  before,  Kant  and  Laml)ert  had 
expressed  similar  views ;  but  their  speculations  had  not  been  founded, 
as  HerscheFs  theories  were,  upon  a  long  process  of  research  among 
nebulae.  HerscheFs  treatment  of  his  observations  was  characterized 
by  his  usual  clear-sightedness.  He  pointed  out  the  remarkable 
contrast  that  exists  between  the  small  yet  easily  resolved  clusters, 
and  such  objects  as  the  great  Orion  nebula,  and  the  ''  queen  of  the 
nebulae '^  in  Andromeda.  Both  of  these  are  distinctly  visible  to 
the  naked  eye,  and  are  yet  absolutely  irresolvable  even  in  those 
monster  tubes  which  the  Herschels  directed  towards  the  heavens. 
He  dealt  also  with  the  peculiarities  of  the  planetary  nebulae  and  of 
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nebulous  stars.  The  former,  sldning  as  discs  of  bluish  or  greenish 
light,  are  very  unlike  star-clusters  of  equal  'apparent  dimensions. 
In  many  respects  also  they  present  a  very  different  aspect  from  that 
which  we  should  be  disposed  to  assign  to  star-universes  of  abnor- 
mally large  absolute  dimensions,  removed  to  a  proportionately  enor- 
mous distance.  As  regards  the  "  nebulous  stars,''  there  are  equal 
difficulties  to  encounter.  If  the  central  brightness  is  really,  as  it 
appears  to  be,  due  to  the  presence  of  a  single  star,  how  largely  must 
the  dimensions  of  this  Sun  exceed  those  of  the  other  members  of 
the  system  it  belongs  to ;  and  how  different,  therefore,  must  that 
system  be  firom  our  own  galaxy.  On  the  other  hand,  if  the  central 
brightness  affords  evidence  of  a  close  aggregation  of  stars,  how 
different  is  the  variety  of  distribution  indicated  by  this  arrangement^ 
from  the  uniformity  attributed  to  our  own  sidereal  system. 

Influenced  by  considerations  such  as  these,  and  by  others  on 
which  I  have  not  space  now  to  dwell,  Herschel  propounded  the 
hypothesis  that  many  of  the  unresolved  nebul»  are  not  sidereal 
systems,  but  are  formed  of  a  nebulous  fluid  resembling  in  some 
respects  that  which  is  assumed  to  form  the  substance  of  comets. 
He  held,  as  a  natural  corollary  to  this  view,  the  opinion  that  nebulae 
thus  composed  are  not  necessarily  far  removed  beyond  the  limits  of 
our  own  galaxy,  but  may  be  situated  amidst  the  interstellar  spaces. 
He  showed  further  how  there  may  be  traced  among  the  different 
orders  of  vaporous  or  fluid  nebulae  the  stages  of  a  process  of  develop- 
ment leading  upwards,  he  held,  to  the  formation  of  suns  resembling 
our  own. 

I  have  said  that  the  former  theory  has  been  held  to  be  the  most 
probable  one.  This  has  arisen  from  the  fact  that  under  the  amazing 
Ught-gathering  power  of  Lord  Bosse's  great  reflector,  and  under 
the  exquisite  defining  power  of  the  Harvard  College  refractor,  the 
Orion  and  Andromeda  nebulas  have  been  resolved^  in  part  at  any 
rate,  into  discrete  stars. 

But  the  marvellous  revelations  afforded  by  the  spectroscope,  in 
the  able  hands  of  Mr.  Huggins,  have  shown  that  the  one  great 
mistake  into  which  it  had  been  assumed  that  Herschel  had  feUen, 
was  in  reaHty  the  most  magnificent  of  his  many  anticipations  of 
modem  discoveries.  We  cannot^  indeed,  assert  that  HerscfaeFs 
speculations  respecting  the  genesis  of  stars  have  been  confirmed* 
They  have  not,  however,  been  disproved.  And  the  great  fiict 
which  he  considered  as  the  legitimate  deduction  from  his  observa* 
tions,  has  been  placed  beyond  a  doubt.  The  spectroscope  tells  us 
in  a  manner  which  admits  neither  of  doubt  nor  cavil,  that  many  of 
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the  nebnlsa  are  composed  of  luminous  gas^  and  amongst  these  are  to 
be  included  the  Orion  nebulae  and  all  the  planetary  nebulsB  which 
hare  as  yet  been  observed.  The  Andromeda  nebulas^  fibout  which 
Herschel  expressed  no  decided  opinion^  is  found  to  shine  with  stellar 
light.  The  same  is  the  case  with  all  the  cluster-nebulae  which  have 
yet  been  examined  with  the  spectroscope. 

In  my  paper  on  the  distribution  of  the  nebulas*  I  have  exhibited 
the  very  remarkable  and  significant  relations  which  the  nebulas 
present  when  viewed  as  a  system.  The  supposed  nebular  zone  of 
Sir  W.  Herschel  has  been  shown  not  to  be  a  reality.  On  the  con- 
trary, the  northern  nebulae  are  found  to  be  gathered  into  a  vast 
cluster  covering  about  one-fourth  of  the  surface  of  the  northern 
celestial  hemisphere,  and  situated  nearly  at  the  pole  of  the  jgalactic 
circle.  In  the  southern  hemisphere  there  is  a  greater  uniformify  of 
distribution,  save  where,  within  the  Magellanic  Clouds,  nebulae  are 
found  clustered  even  more  closely  than  in  the  richest  parts  of  the 
northern  nebular  cluster.  These  mysterious  clouds,  however,  are 
considered  by  our  leading  astronomers  to  possess  a  character  which 
separates  them  as  well  from  the  true  nebular  system  as  from  the 
sidereal  system.  The  reasons  on  which  this  opinion  is  founded  are 
sufficiently  remarkable  per  se,  though  they  are  justified,  I  imagine, 
by  the  theories  astronomers  have  been  so  long  content  to  hold 
respecting  the  universe :  The  Magellanic  Clouds,  it  would  seem,  are 
to  be  looked  on  as  belonging  neither  to  the  nebular  nor  to  the  mdereoi 
system,  because  they  esMbit  the  characteristics  cf  both  systems. 

*  **  STotet  on  the  Nelral»."  Bee  Tbb  Studbnt  for  March  lait,  and  the  lUostnthre  rnspa* 
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HOW  TO  PHOTOGRAPH  THE  SOLAR  SPECTRUM. 

In  his  "Treatise  on  Light/'  M.  Becquerel  gives  the  following 
directions  for  photographing  the  colours  of  the  spectrum.  Many 
observers  have  remarked  that  chloride  of  silver  takes  different  tints 
according  to  the  circumstances  under  which  it  is  prepared,  or 
according  to  the  colour  of  the  light  which  strikes  upon  it.  Thus 
Seebeck  noticed  its  affecting  a  red  tint  under  the  influence  of  red 
light,  and  Sir  J.  Herschel  observed  that  paper  made  sensitive  by 
chloride  of  silver,  and  exposed  to  the  action  of  a  powerful  spectrum, 
received  such  an  impression  that  the  red  was  vivid  though  of  a  tint 
approaching  brick  red,  the  yellow  was  wanting,  the  green  dark  and 
passing  into  black.  Mr.  Hunt  also  obtained  red  tints  upon  paper 
prepared  with  chloride  of  silver. 

It  was  also  known  that  ordinary  chloride  of  silver  when  heated 
after  being  coloured  violet  by  light,  assumed  a  reddish  tint  similar 
to  that  of  the  red  portion  of  the  spectrum.  It  might  be  asked 
whether  this  last  effect  was  not  due  to  the  action  of  heat,  for  in  all 
cases  common  chloride  of  silver,  when  its  coloration  begins,  is 
slightly  violet,  the  impression  being  first  manifested  in  the  most 
re&angible  part  of  the  spectrum,  and  it  takes  a  brick  red  tint  in  the 
least  refrangible  part,  and  it  was  a  curious  coincidence  to  see  the 
two  extremities  of  photographic  impression  of  the  spectrum  made 
on  chloride  of  silver,  turning  it  violet  in  the  violet  rays,  and  red  in 
the  red  ones.  M.  Becquerel  having  satisfied  himself  in  1838  or 
1889  that  the  action  was  not  calorific,  proceeded  to  examine  the 
precise  conditions  of  the  different  effects.  He  says,  "  If  chloride  of 
silver  is  not  obtained  by  double  precipitation  on  the  surface  of  the 
paper,  but  by  means  of  reagents  in  a  glass  vessel,  and  deposited  on 
glass,  porcelain,  cardboard,  etc. ;  if  this  chloride  has  not  been 
previously  exposed  to  hght,  as  soon  as  a  solar  spectrum  is  projected 
upon  its  surface,  it  begins  by  only  receiving  an  impression  in  the 
part  beyond  the  violet,  and  we  only  obtain  a  delicate  violet  tint, 
which  gro'vifs  gradually  darker,  and  no  action  takes  place  in  the 
visible  portion  of  the  prismatic  image.  But  if  we  use  perfectly 
pure  chloride  without  any  excess  of  silver,  and  it  has  been  previously 
impressioned,  the  effect  is  very  appreciable :  in  the  violet  the  tint 
deepens  until  it  resembles  that  produced  in  diffused  light,  but  in  the 
red  portion  we  obtain  a  slight  rose  tint,  and  no  effect  is  distinctly 
manifested  in  the  yellow  and  green^  although  a  faint  coloration  takes 
place. 

If  the  chloride  of  silver  is  obtained  on  the  surface  of  paper  first 
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plunged  in  solution  of  common  salt^  and  then  in  a  bath  of  nitrate  of 
silver,  and  there  is  an  excess  of  nitrate  of  silver,  the  effect  is  not  the 
same.  In  this  case  if  there  has  been  no  previous  exposure  to  light, 
chemical  action  is  only  manifested  in  the  ultra  violet  portion,  but  if 
it  has  been  exposed  to  light  it  becomes  sensitive  to  the  visible 
spectrum  from  blue  to  red. 

It  occurred  to  me  to  prepare  chloride  of  silver  directly  by 
attacking  a  plate  of  silver  with  chlorine,  either  in  its  ordinary 
gaseous  state,  or  as  it  is  obtained  by  the  decomposition  of  chlorides. 
By  exposing  a  plate  of  silver  to  the  action  of  gaseous  chlorine  it 
becomes  greyish  white,  and  when  the  solar  spectrum  is  projected  on 
its  surface,  no  phenomena  were  sharply  observed,  but  a  grey  tint 
appeared  in  the  violet,  indicating  chemical  action.  I  then  caused  the 
silver  plate  to  be  attacked  by  chlorine  rising  from  water  impreg- 
nated with  it;  or,  what  is  still  better,  by  plunging  it  in  chlorine 
water,  and  leaving  it  there  for  a  few  minutes,  when  it  becomes 
covered  with  a  greyish  white  layer,  the  action  upon  which  differed 
much  from  the  preceding.  After  exposing  it  for  several  minutes  to 
the  luminous  spectrum  of  the  sun,  I  noticed  a  remembrance  (souvenir) 
of  the  spectrum  impressed  on  the  plate,  and  corresponding  exactly 
in  position  and  colour  to  the  tints  of  the  spectrum  ;  the  portions  on 
which  the  red  light  had  fallen  were  pale  red,  the  yellow  was  yellow, 
the  blue  blue,  etc.  On  exposing  the  plate  once  more  to  the  light 
of  the  spectrum,  these  effects  disappeared,  and  there  remained  only 
a  grey  tint  which  extended  throughout  the  portions  the  spectrum 
affected. 

I  then  saw  that  it  was  not  a  simple  coincidence  of  tint  which 
gave  to  chloride  of  silver,  previously  impressioned  by  light,  the  red 
of  the  spectrum  in  one  part  and  the  violet  in  another,  but  that  the 
white,  unaltered  chloride  was  probably  mixed  with  a  subchloride 
— that  is  to  say,  a  chloride  having  one  equivalent  of  chlorine  less 
than  the  white  chloride — and  that  it  was  in  this  substance  the  tints 
occurred. 

By  substituting  for  chlorine  water  solutions  of  chlorides,  such  as 
bichloride  of  copper,  iron,  etc.,  and  hypochlorides,  such  as  soda, 
lime,  etc.,  capable  of  giving  up  chlorine  to  a  plate  of  silver,  I 
obtained,  as  in  the  first  solution,  a  surface  capable  of  reproducing 
the  image  of  the  spectrum  in  corresponding  colours.  One  which 
gave  the  best  result,  and  which  I  made  known  in  1848,  is  a 
solution  containing  bichloride  of  copper.  This  preparation  is  not 
difficult  to  make.  We  take  commercial  sulphate  of  copper  and 
chloride  of  sodium ;  we  mix  these  two  salts  in  excess  with  a  certain 
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quantity  of  water^  a  doable  reaction  occnrs^  and  bichloride  of  copper 
is  formed.  A  yolnme  of  this  liquid  is  mixed  with  one  yolume  of  a 
satmated  solution  of  common  salt  and  six  volnmes  of  water.  A 
plate  of  silver  plunged  in  this  liqtiid  rapidly  acquires  a  violet  tint, 
due  to  the  presence  of  a  thin  layer  of  chloride  of  silver,  and  becomes 
impressionable  to  the  action  of  the  spectrum,  and  can  reproduce 
its  principal  tints.  Chlorides  of  potassium,  strontium,  etc.,  used 
instead  of  chloride  of  sodium,  give  the  flame  results,  showing  that 
the  alkaline  base  has  no  action  on  the  silver  compound  which  is 
formed. 

The  silver  plates  should  be  very  pure,  and  previously  heated  to 
800®  or  400°  (C),  if  they  have  been  used  in  experiments  with 
mercurial  vapours,  and  they  should  be  carefully  cleaned. 

Although  this  mode  of  preparation  is  sufficiently  simple,  it  does 
not  allow  the  thickness  of  the  impressionable  film  to  be  increased  at 
pleasure.  I  therefore  abandoned  it,  and  substituted  a  method  which 
allows  this  thickness  to  be  regulated  as  may  be  desired,  and  affords 
results  otherwise  noteworthy.  This  process  consists,  as  will  be  seen 
from  what  follows,  in  conducting,  by  means  of  electricity,  normal 
chlorine  gradually  to  the  attack  of  the  silver  plates. 

It  will  be  remarked  that  although  these  various  modes  of 
preparation  only  form  combinations  of  chlorine  and  silver,  their 
impressionable  surfaces  are  far  from  exhibiting  the  same  efiects  under 
the  influence  of  white  hght.  Almost  all  become  grey  or  dark 
violet  in  white  light,  except  that  whicb  is  obtained  directly  by  the 
action  of  the  bichlorides,  and  which  gives  a  white  impression,  or 
at  least  lighter  than  the  ground  of  the  plate. 

Chloride  of  silver  obtained  by  this  method  is  more  rapidly  im- 
pressioned  than  any  other ;  but  it  does  not  g^ve  out  the  colour  of 
the  luminous  spectrum.  These  results  show  that  although  the 
chemical  composition  of  the  sensitive  substance  may  remain  the 
same  under  these  various  circumstances,  its  molecular  constitution 
will  be  different,  as  manifested  by  difference  in  the  results.  We 
shall,  moreover,  see  that,  by  the  aid  of  heat  or  light,  metallic  plates, 
prepared  in  different  ways,  may  be  brought  into  analogous  con- 
ditions. I  found  that  whatever  method  is  employed,  it  is  necessary 
to  prepare  the  sensitive  layer  quickly;  for  in  operating  slowly, 
an  impression  is  produced  beyond  the  violet,  when  the  action  of 
the  solar  spectrum  takes  place,  and  this  should  not  be  in  well- 
prepared  plates.  This  circumstance  strengthens  the  opinion  that 
the  film  is  formed  of  subchloride  of  silver ;  for  if  the  chlorine  has 
time  to  react  upon  the  subchloride,  and  transform  it  into  ordinary 


BOW  TO  FBOroOKAm  m  80LAK  SPlCTBDlf.  123 


dilofide^  it  then  becomes  sensitive  to  the  extreme  rays  of  the 
specimm^  like  the  white  chloride  obtained  by  precipitation.  When 
the  plates  are  plunged  in  an  aqaeoos  solution  of  ammonia,  and 
the  sensitiye  film  is  destroyed,  we  find  even  before  any  preyiooa 
impression  of  Ihe  light,  that  the  plates  yield  chloride  of  silver 
to  the  ammonia,  but  there  remains  a  black  dnst  on  their  sarface. 
Then  there  is  a  reaction  analogous  to  Ihat  which  occurs  when  white 
chloride  of  silyer,  altered  by  light,  is  treated  with  ammonia. 

To  prepare  the  sensitiye  film  by  electric  currents,  we  begin  by 
cleaning  and  even  heating  the  silvered,  or  the  silver  plate,  whichever 
may  be  used,  and  giving  it  a  perfect  polish,  as  if  for  a  Daguerreotype 
impression.  It  is  then  suspended  by  two  copper  wires,  so  that  it  is 
plunged  in  the  middle  of  the  liquid  contained  in  a  suitable  vessel, 
and  can  be  easily  withdrawn.  The  liquid  employed  consists  of 
hydrochloric  add,  diluted  with  eight  times  its  bulk  of  water.  The 
copper  wires  suspending  the  plate  are  attached  to  the  positive  pole 
of  a  battery,  and  the  plate  is  immersed  when  all  is  ready  for  the 
action  to  begin*  The  battery  is  formed  of  one  or  more  Grove  cells, 
according  to  the  size  of  the  plate  and  the  disposition  of  the  appa- 
ratus. Without  the  addition  mentioned  below,  if  we  operate  with 
quarters  of  a  Daguerreoiype  plate  (10'6  by  8  centimetres),  one  cell, 
strongly  charged,  is  required.  Two  cells  are  required  for  half  such 
a  plate,  and  three  for  a  whole  one. 

When  the  plate  is  placed  in  the  liquid  and  held  vertically,  a 
platina  wire  is  immersed  opposite  to  it  and  connected  with  the 
negative  pole.  This  wire  should  be  moved  in  front  of  the  plate  and 
parallel  to  it,  at  a  distance  of  eight  or  ten  centimetres.  Bubbles  of 
hydrogen  rise  firom  the  platina  wire,  while  the  surface  of  the  silver 
is  coloured  by  the  chlorine  xesulting  from  the  decomposition  of  the 
hydrochloric  acid.  If  the  wire  is  not  moved  in  the  manner  directed, 
the  surface  is  not  equally  acted  upon. 

The  tints  produced  on  the  plate  are  like  those  of  thin  plates,  or 
coloured  rings  seen  by  transmitted  light,  and  are  analogous  to  the 
oxides  on  the  surface  of  metals.  The  surface  of  the  plate  begins 
by  assuming  a  grey  tint,  afterwards  changed  to  yellow,  violet,  and 
green,  according  to  the  thickness  acted  upon.  If  we  wish  to 
estimate  this  thickness  by  the  tints  exhibited,  we  must  operate  in  a 
chamber  fully  illuminated,  withdraw  the  plate  at  suitable  times  for 
inspection,  and  stop  as  soon  as  the  right  colour  appears.  The  plate 
is  then  washed,  allowed  to  drain  in  an  inclined  position,  and  dried 
by  blowing  warm  sir  upon  it  from  a  spirit  lamp.  The  tints  belong- 
ing to  various  thicknesses  are  well  shown  near  the  points  to  which 
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the  suspending  wires  are  attached,  when  a  series  of  coloured  rings 
may  be  succeeding  in  regular  order,  and  finally  merging  into  the 
general  surface.  If  the  plate  is  examined  by  the  aid  of  a  lamp  it 
appears  covered  with  a  light  whitish  dust  like  a  thin  veil.  This  is 
removed  by  carefully  passing  over  it  a  velvet  polisher,  which  makes 
it  brilliant,  and  acquires  a  dark  wood  colour  {teinte  de  hois  assez 
fonc^e),  and  in  this  state  it  is  eminently  fit  to  receive  impressions 
of  the  various  colours  of  the  spectrum.  This  slight  polishing  is 
requisite  to  give  brightness  to  the  tints  obtained. 

To  reduce  this  process  to  a  certainty,  M.  Becquerel  interposes  a 
Voltameter  in  the  electric  circuit,  and  the  quantity  of  water  decom- 
posed is  an  index  to  the  amount  of  chemical  action  effected  on  the 
plates.  The  back  of  the  silvered  plate  should  be  protected  by  a 
varnish,  so  that  its  copper  side  is  not  attacked.  By  these  means 
the  plates  may  be  prepared  in  the  dark,  and  with  definite  thicknesses 
of  the  sensitive  layer;  but  when  the  Voltameter  is  used,  more 
galvanic  cells  are  required. 

When  plates  of  10'6  centimetres  by  8  centimetres  are  employed, 
2cc.  80  of  chlorine  should  be  evolved  for  each  square  decimetre  of 
the  silver  surface,  to  commence  the  formation  of  a  violet  tint  in  a 
film  of  the  second  order ;  See.  80  for  a  violet  tint  of  the  third  order, 
which  will  give  good  coloured  impressions;  and  from  6cc.  50  to 
6cc.  90  for  a  film  of  the  third  order,  giving  fine  reproductions  of 
the  luminous  spectrum.  The  volumes  of  chlorine  are  estimated  by 
the  volumes  of  hydrogen  shown  in  the  Voltameter. 

Between  4  and  7  cubic  centimetres  of  chlorine  to  each  square 
decimetre  of  the  silver  are  the  limits  within  which  M.  Becquerel 
recommends  the  action  to  take  place.  M.  Poitevin  obtains  spectrum 
impressions  on  paper,  but  M.  Becquerel  says  they  are  inferior  to 
those  taken  on  the  plates. 
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ASTRONOMICAL  NOTES  FOE  MARCH. 

BY  W.  T.  LYNN,  B  JL.,  F.B.A.S, 
Of  the  Royal  Obterratoij,  Ghreenwidh. 

Positions  of  the  Planets. — ^Mars  and  Jupiter  will  be  the  only 
planets  visible  to  the  nnaided  sight  in  the  evening  daring  this 
month.  MercTuy  is  at  his  greatest  western  elongation  on  the 
morning  of  the  18th  day;  and  Venus  rises  only  a  short  time 
before  sunrise  throughout  the  month. 

Mass  wiH  be  on  the  meridian  at  ten  o'clock  on  the  night  of  the 
12th^  and  at  nine  o'clock  on  that  of  the  25th.  He  is  in  the  con- 
stellation Leo,  and  will  be  very  near  the  Moon  on  the  evening  of 
the  24th. 

JuFiTEB  sets  early  in  the  night ;  at  the  beginning  of  the  month, 
a  little  before  nine  o'clock,  and,  at  the  end  of  it,  at  half-past  seven. 
The  only  phenomenon  of  any  of  his  satellites  which  offers  the  pro- 
bability of  being  observable,  is  an  ingress  of  the  third  satellite  on 
his  disc  at  about  ten  minutes  before  seven  on  the  evening  of  the 
2nd  day. 

The  Moon. — ^New  Moon  occurs  at  8h.  46m.  on  the  morning  of 
the  13th ;  First  Quarter  at  5h.  54m.  on  that  of  the  21st ;  and  Full 
Moon  at  9h.  33m.  on  the  evening  of  the  27th.  Observation  of 
the  objects  on  the  lunar  surface  may  therefore  commence  on  the 
16th  or  17th.  On  the  evening  of  the  latter  day  the  splendid  row 
of  craters  known  as  Langrenus,  Vendelinus,  and  Petavius,  com- 
mencing at  the  western  limb  and  extending  towards  the  south  point, 
will  be  well  seen;  also  the  lofty  wall  of  Endymion,  a  plain  not 
far  from  the  north  point.  On  the  19th  and  20th,  the  region 
called  Mare  Serenitatis,  will  pass  under  the  terminator;  and  the 
now-celebrated  little  crater  Linn^  will  no  doubt  again  attract 
observers.  The  advent  of  Posidonius  immediately  precedes  that  of 
the  Mare,  which  is  bounded  by  it  on  the  west.  About  the  same 
time  the  grand  crater  called  Theophilus  will  come  into  view  near 
the  middle  of  the  terminator.  On  the  20th  and  21st,  the  many 
interesting  objects  in  the  central  region  of  the  Moon,  Albategnius, 
Hipparchus,  and  the  formations  surrounding  them,  will  come  into 
view ;  and  not  far  to  the  north  of  these  lies  the  extensive  chain  of 
the  Apennines.  The  grandest  of  the  lunar  craters,  named  Tycho, 
which  is  near  the  Moon's  south  point,  will  repay  observation  on  the 
22nd  evening.  Copernicus  and  the  surrounding  objects  will  be 
near  the  middle  of  the  terminator  on  the  same  day.    To  the  north 


126  ASTSONOMIGAL  H0TE8  FOB  XAROH. 

of  this  crater  lies  the  largest  of  the  lunar  plains^  called  Mare 
Imbriam ;  which  is  bounded,  on  the  other  or  northern  side,  by  the 
remarkable  object  known  as  Plato.  On  the  24th,  the  brilliant  crater 
Aristarchus  will  come  into  view  between  Copernicus  and  the  nearest 
part  of  the  disc.  The  beautiful  walled  plain  called  Schickard  in  the 
southern  part  of  the  Moon,  will  become  observable  on  the  25th; 
and  the  small  green  plain,  known  as  Mare  Humomm,  is  not  far  to 
the  north  of  it.  As  objects  near  the  east  point  which  cannot  be 
seen  until  near  the  Full  Moon,  we  may  mention  Grimaldi,  Biccioli, 
and  the  Cordilleras  and  D'Alembert  and  Sook  Mountains,  extending 
southwards. 

OocuLTAXiONS  OP  Staks  BY  THE  MooN. — ^Attention  may  be  called 
this  month  to  two  of  these  phenomena;  but  in  neither  of  them  is 
the  star  occulted  of  any  great  brightness. 

The  first  is  that  of  g  Geminorum  (5|  magnitude),  which  is 
passed  over  by  the.  slightly  gibbous  Moon  on  the  22nd ;  the  dis- 
appearance taking  place  at  the  dark  hmb,  88^  from  the  highest 
point  of  the  Moon,  at  9h.  24m. ;  and  the  reappearance,  46^  from  that 
point  on  the  other  side,  or  at  the  bright  limb  of  the  Moon,  at 
lOh.  81m. 

The  other  occultation  is  of  7  Librsd,  the  magnitude  of  which  is 
4^,  on  the  30th,  when  the  Moon  is  waning  and  gibbous.  The 
times  of  the  star's  disappearance  and  reappearance  are  lOh.  49m. 
and  llh.  62m.  respectively.  The  Moon  passes  centrally  over  the 
star,  and  the  disappearance  takes  place  40^  from  the  highest  point, 
at  a  bright  part  of  the  disc ;  whilst  the  reappearance  will  be  seen 
at  a  distance  of  37°  jfrom  her  lowest  point,  where  the  real  edge  will 
be  unilluminated. 

Niw  Planet.— A  107th  Small  Planet  was  discovered  by  Mr. 
Pogson  at  Madras,  on  the  17th  of  November  last.  The  total 
number  discovered  in  1868  waeT  therefore  twelve,  not  eleven,  as 
stated  in  The  Student  for  last  month.  The  largest  number  found 
in  any  single  preceding  year  was  ten,  in  1861.  For  the  new 
planet,  which  is  the  seventh  of  which  Mr.  Pogson  has  been  the  first 
discoverer,*  he  has  selected  the  name  Camilla. 

The  Total  Eclipsb  op  August,  1867. — ^Whilst  so  much  atten- 
tion has  been  given  to,  and  so  much  information  derived  firom,  the 
total  solar  eclipse  of  August,  1868,  the  observations  made  of  one 
which  was  total  in  South'  America,  in  August,  1867,  may  possess 
some  interest  for  our  readers.  The  account  of  Herr  Grosch,  of  the 
•  In  more  tibtan  one  other  initanoe,  heiraa  anticipated  in  OEigmal  diaooTeriee  by  other 
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Santiago  Observatory^  Cliili,  wlio  observed  the  eclipse  in  conjunction 
with  Vice-director  Yergara  and  Lieutenant^Yidal^  has  bat  just  been 
published.*  We  have  made  thc^  following  translation  of  part  of  his 
remarks^  premising  that  the  observations  were  made  at  a  place 
called  Golchagna^  some  distanqe  to  the  south  of  Santiago.  After 
describing  the  formation  of  the  ^'Baily's  beads/^  Herr  Grosch  con* 
tinues : — 

"  Whilst  these  beads  were  still  very  conspicuous^  there  appeared^ 
on  the  western  limb  of  the  Moon^  45^  to  the  south  of  the  Sun's 
equator^  the  first  and  most  brilliant  protuberance^  not  exceeding 
2h"  in  height  and  breadth ;  during  the  disapp^arance  of  the  beads, 
there  came  into  view  another  of  considerable  extent,  embracing 
an  arc  of  between  40°  and  50°  in  length,  and  from  25''  to  30''  high. 
Whilst  the  former  was  shining  bright  and  brilliant,  the  latter  appeared 
dark,  almost  blackish,  with  soft  reddish  (resembling  the  bloom  of 
a  peach)  glimmer.  On  the  same  arc,  which  was  spanned  over  by  the 
latter  prominence,  there  appeared  also  several  minute,  brightly- 
luminous  points,  which  seemed,  as  it  were,  to  shine  through  the  dark 
prominence,  to  move  on,  and,  finally,  to  disappear  with  it.  According 
to  our  previously-made  arrangement,!  was  not  able  to  direct  my  atten- 
tion long  to  this  phenomenon,  and  could  not,  therefore,  accurately 
follow  the  farther  changes  which  took  place ;  but  in  giving  a  hasiy 
glance  to  it  some  little  time  afterwards,  it  seemed  brighter;  that  is, 
clearer,  not  blackish-red,  with  a  yellowish  glimmer  near  the  Moon's 
limb,  and  almost  colourless  quite  upon  it.  I  repeatedly  turned 
my  eye  towards  the  place,  in  order  to  observe,  if  possible,  the 
disappearance  of  the  prominence  when  the  first  ray  of  the  returning 
Sun  broke  out,  but  its  light  came  upon  me  in  such  a  way  as  to 
prevent  my  succeeding  in  that  object.  The  phenomenon  had 
lasted  not  quite  two  minutes. 

''  At  ^the  moment  of  the  disappearance  of  the  beads,  there 
appeared  around  the  Moon  a  reddish  glimmering  light,  similar  to 
that  of  the  aurora,  and  almost  simultaneously  with  this  (that  is 
very  slightly  after  it)  the  corona.  This  reddish  glimmer,  which 
surrounded  the  Moon,  with  a  border  of  the  breadth  of  at  most  h\ 
was  not  sharply  bounded  in  any  part,  but  was  extremely  difiused, 
and  less  distinct  in  the  neighbourhood  of  the  poles.  I  can  decidedly 
affirm  this  at  least  as  regards  the  Sun's  north  point,  but  not  so 
much  so  of  the  south  point,  as  that  part  was  less  observed  by  me, 
but  was  more  particularly  attended  to  by  Lieutenant  Yidal,  who 
could  not  afterwards  give  any  positive  information  concerning  this 
•  **  AftranomiMhe  NtehiMhten,"  Ko.  1787, 
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phenomenon. — There  now  appeared  upon  the  east  side  also  several 
protuberances,  red  in  colour  (almost  carmine-red),  mixed  with 
yellow,  suggesting  the  idea  of  flames ;  of  these,  three,  especially, 
exceeded  the  rest  in  size.*  Their  height  and  breadth  were  about 
2(K';  but  the  number  of  small  prominences  was,  during  one 
short  moment,  so  great,  that  almost  the  whole  of  the  Moon's  disc 
seemed  'as  if  surrounded  by  light  red  flames.  All  were  closely 
connected  with  the  disc,  and  broadest  at  the  base,  where  they  were 
apparently  joined  to  it. 

'^  To  speak  now  of  the  corona ;  its  extent  was  considerably 
longer  in  the  direction  of  the  Sun*s  equator,  and,  in  considering 
its  nature,  we  must,  I  believe,  look  upon  it  as  decidedly  uncon- 
nected with  him.  Whereas,  in  the  direction  of  the  poles,  its 
apparent  height  exceeded  that  of  the  Moon  by  only  a  third  of  her 
diameter;  in  the  direction  at  right  angles  to  this,  its  extent 
amounted  to  four-fiflhs  of  that  diameter.  Its  light  was  white, 
brighter  on  the  Moon's  limb,  and  becoming  'gradually  fainter  on 
the  other  side.  This  white  light  was  not  in  the  least  radiated  itsejf, 
but  it  had  the  appearance  of  rays  penetrating  through  it,  or  rather, 
as  if  rays  ran  over  it,  especially  in  the  direction  of  east  and 
west,  forming  symmetrical  pencils  diverging  outwards,  and  passing 
far  beyond  the  boundary  of  the  white  light.  These  rays  had  a 
more  bluish  appearance,  and  might  best  be  compared  to  those 
produced  by  a  great  electro-magnetic  carbonic  light.  Their 
similarity  with  these  was  indeed  so  striking,  that,  under  other  cir- 
cumstances, I  should  have  taken  them  for  such,  shining  at  a  great 
distance.  The  view  of  the  corona  here  described  is  that  seen  with 
the  naked  eye ;  I  employed  but  a  very  short  time  upon  it,  only  as 
much,  in  fact,  as  was  necessary  to  obtain  a  mere  momentary  view  of 
the  general  appearance  of  the  totality.  I  would  now,  in  conclusion, 
just  mention  another  phenomenon,  which  seemed  to  me  too  impor- 
tant to  withhold  attention  from ;  it  showed  itself  exactly  at  the 
north  point  of  the  Sun.  In  the  white  light  of  the  corona,  closely 
upon  the  Moon's  limb,  there  appeared  several  dark  curves ;  they 
were  symmetrically  arched  towards  the  east  and  west,  sharply 
drawn,  and  resembling,  in  tint,  lines  drawn  with  a  lead  pencil  upon 
white  paper.  They  gave  the  impression  as  if  they  proceeded 
from  one  pointy  which  point  was  on  the  other  side  of  the  Moon,  not, 
however,  on  the  limb,  but  somewhat  nearer  the  centre  of  the  Sun. 
Beginning  at  the  distance  of  1^,  they  could  be  traced  up  to  about 
9'  f5pom  the  Moon's  limb.  Throughout  the  duration  of  the  eclipse, 
*  Herr  Grocoh  gires  the  position  of  thMe  in  a  drawing  which  accompanies  his  paper. 
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they  nnderwent  no  alteration  whatever^  remainmg  constant  both  in 
form  and  colour  until  the  disappearance  of  the  corona.  Lieutenant 
Vidal  (agreeing  with  Signer  Vergara),  speaks  of  a  similar  appear- 
ance, exactly  at  the  south  point,  in  the  form  of  a  fan,  or  sheaf- 
formed  tuft  of  light ;  but  he  says  nothing  of  characteristic  dark 
curves,  such  as  I  saw  at  the  aorth  point.  There  is,  however,  no 
cause  to  doubt  the  accuracy  of  the  data,  as  these  dark  curves  indi- 
cate a  strong  magnetic  polar  force  of  the  Sun,  so  that  an  appearance 
of  the  kind  in  question  might  be  seen  at  the  south,  as  well  as  at 
the  north  point ;  but,  perhaps,  being  less  developed  at  the  former 
than  at  the  latter,  it  was  less  easily  peceptible.'^ 

Borneo  Observations  of  the  Eclipse  of  August,  1868. — Before 
we  take  final  leave  of  the  memorable  total  eclipse  of  August,  last 
year,  we  have  thought  it  desirable  to  transfer  to  our  pages  the 
account  of  the  appearances  of  the  prominences,  as  observed  at  the 
most  eastern  point  of  observation,  by  his  Excellency  J.  Pope  Hen- 
nessy,  the  Governor  of  Labuan.  The  observations  were  made  at 
Barram  Point,  in  the  island  of  Borneo ;  and  we  extract  Hennessy's 
description  of  the  protuberances,  which  suddenly  came  into  view  on 
the  disappearance  of  ^'  Baily's  beads.'*     He  says  :* — 

"  The  first  was  about  one-sixth  of  the  sun's  diameter  in  length, 
and  about  one  twenty-fourth  part  of  that  diameter  in  breadth.  It 
all  appeared  at  the  same  instant,  as  if  a  veil  had  suddenly  melted 
away  from  before  it. 

"  It  seemed  to  bo  a  tower  of  rose-coloured  clouds.  The  colour 
was  most  beautiful — more  beautiful  than  any  rose-colour  I  ever  saw ; 
indeed,  I  know  of  no  natural  object  or  colour  to  which  it  can  be, 
with  justice,  compared.  Though  one  has  to  describe  it  as  rose- 
coloured,  yet,  in  truth,  it  was  very  difierent  from  any  colour  or  tint 
I  ever  saw  before. 

"  This  protuberance  extended  from  the  right  of  the  upper  limb, 
and  was  visible  for  six  minutes. 

"In  five  seconds  after  this  was  visible,  a  much  broader  dnd 
shorter  protuberance  appeared  at  the  left  side  of  the  upper  limb. 
This  seemed  to  be  composed  of  two  united  together.  In  colour  and 
aspect  it  exactly  resembled  the  long  one. 

"This  second  protuberance  gradually  sank  down  as  the  Sun 
continued  to  fall  behind  the  Moon,  and  in  three  minutes  it  had  dis- 
appeared altogether. 

"  A  few  seconds  after  it  had  sunk  down,  there  appeared  at  the 
lower  corresponding  limb  (the  right  inferior  comer)  a  similar  pro- 
*  "  Proceedings  of  the  Boyal  Society,"  vol.  zrii.,  No.  105,  p.  85. 
VOL.  III. — ^NO.   n.  K 
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tnberance,  which  grew  ont  as  the  eclipse  proceeded.  This  also 
seemed  to  be  a  double  protuberance^  and  in  size  and  shape  very 
much  resembled  the  second  one ;  that  is^  its  breadth  yerjr  much 
exceeded  its  height. 

''In  colour,  however,  this  differed  from  either  of  the  former 
ones.  Its  lefb  edge  was  a  bright  Mue,  like  a  brilliant  sapphire  with 
light  thrown  upon  it;  next  to  that  was  the  so-called  rose-colour, 
and,  at  the^right  comer,  a  sparkling  ruby  tint. 

''  This  beautiful  protuberance  advanced  at  the  same  rate  that 
the  Sun  had  moved  all  along,  when  suddenly  it  seemed  to  spread 
towards  the  left,  until  it  ran  round  one-fourth  of  the  circle,  making 
a  long  ridge  of  the  rose-coloured  masses.  As  this  happened,  the 
blue  shade  disappeared. 

''  In  about  twelve  seconds  the  whole  of  this  ridge  vanished,  and 
gave  place  to  a  rough  edge  of  brilliant  white  light,  and,  in  another 
second,  the  Sun  had  burst  forth  again. 

^'In  the  meantime,  the  long,  rose-coloured  protuberance  on  the 
upper  right  ^limb  had  remained  visible ;  and  though  it  seemed  to 
be  sinking  into  the  Moon,  it  did  not  disappear  altogether  until  the 
lower  ridge  had  been  formed,  and  had  been  visible  for  two  seconds. 

''This  long  protuberance  was  quite  visible  to  the  naked  eye, 
but  its  colour  could  not  be  detected,  except  through  the  telescope. 
To  the  naked  eye  it  simply  appeared  as  a  little  tower  of  white  light 
standing  on  the  dark  edge  of  the  Moon. 

"  The  lower  protuberance  appeared  to  the  naked  eye  to  be  a 
notch  of  light  in  the  dark  edge  of  the  Moon — ^not  a  protuberance, 
but  an  indentation. 

"  In  shape  the  long  protuberance  resembled  a  goat's  hom.^' 

We  can  scarcely  doubt  that  the  total  eclipse,  which  will  be 
visible  in  the  United  States  of  America  in  August  of  the  present 
year,  will  also  yield  some  interesting  results.  On  some  future 
occasion  we  may  recur  to  the  subject  of  the  progress  of  discovery 
in  solar  physics,  which  has  lately  been  so  especially  one  in  which 
new  and  valuable  knowledge  has  been  acquired. 
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WOMANKIND: 

IN  ALL  AGES  OF  WESTERN  EUROPE. 

BY  TBOMkB  WEIGHT,    F.S.A, 

CBAPTER  XI. 

WOUASKISD  IN  THE  FETJDAL  CASTLE  (C<Mi«ji«<jd.)— HUNTING  AND 

HAWKING. 

It  is  a  curious  fact,  that  the  writer  of  the  ''  M^nagier  de  Paris,''  so 
often  quoted  in  these  chapters,  wh\ch  consists  of  a  code  of  instructions 
for  his  wife  in  the  regulation  and  management  of  herself  and  her 
household,  places  hawking  as  one  of  the  accomplishments  of  the 
lady,  and  under  her  especial  direction,  and  gives  her  a  rather  long 
treatise  on  the  subject ;  and  that  the  earliest  treatise  on  hunting 
and  hawking,  written  in  the  English  language,  was  the  work  of  a 
fair  lady  of  knightly  family,  who  was,  moreover,  the  superior  of  a 
monastic  house.  This  was  dame  Juliana  Bemers,  prioress  of  the 
nunnery  of  Sopewell,  near  St.  Alban's,  and  supposed  to  have  been  the 
daughter  of  King  Richard  the  Second's  favourite.  Sir  James  Bemers, 
and  to  have  lived  during  the  first  half  of  the  fifteenth  century. 
However,  we  have  other  reasons  for  knowing  that,  both  in  France 
and  in  England,  the  feudal  ladies  were  passionately  fond  of  the  chace. 
A  great  and  learned  ecclesiastic  of  the  twelfth  century,  John  of 
Salisbury,  who  condemns  the  practice  of  hunting  as  one  of  the  most 
oppressive  manifestations  of  feudal  tyranny,  bears  witness  to  the 
eagerness  with  which  the  ladies  of  his  time  followed  the  sport  of 
hawking ;  and,  to  come  to  a  later  period,  it  was  at  a  grand  hunting 
party,  given  by  King  Louis  XII.  to  the  Archduke  Maximilian,  that 
the  wife  of  the  latter,  Marie  of  Burgundy,  was  thrown  from  her 
horse,  and  killed.  Catherine  de  Medicis  was  a  great  huntress  of 
the  stag,  and  a  little  poem  in  French,  belonging  to  the  early  ages  of 
printing,  entitled,  "  The  Women's  Wishes "  {Les  Souhaitz  des 
Femmes),  makes  the  knight's  lady  wish  for  the  green  woods,  with 
her  hounds  in  leash,  to  hunt  the  stag,  and  that  her  husband  might 
be  bold  in  courage. 

Et  xnoj,  qui  bvib  obeyaleresse, 

Je  Bouhaitte  au  vert  boscage 

An  cerf  chasser  limiera  en  leseei 

A  mon  mary  hardj  ooarage. 

The  coarse  caricaturist  of  feudal  society  in  its  last  stage  of 
decadence,  Frangois  Babelais,  describing  the  freedom  of  manners  of 
the  people  of  his  model  convent  of  Theleme,  says,  "  If  any  one  of 
them  said,  'Let  us  go  to  the  sports  in  the  field/  they  all  went.    If 
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it  were  to  hawk  or  to  hunt,  the  ladies,  mounted  on  fair  hackneys, 
with  their  richly-caparisoned  palfrey,  carried  each  on  her  fist, 
genteely  gloved,  either  a  hawk,  or  a  laneret,  or  a  merlin/'* 

Hunting  was,  indeed,  one  of  the  great  safety-valves  of  feudalism, 
and  one  which  had  been  received  from  a  period  far  more  remote. 
It  was  the  active  occupation  of  the  old  primeval  chieftain  when  not 
engaged  in  war,  and  it  similarly  relieved  the  male  inhabitants  of  the 
castle  from  that  tedious  inactivity  which  they  felt  as  the  greatest  of 
curses.  In  other  words,  it  kept  them  from  worse  mischief.  One  of 
the  cynegetical  writers  of  the  middle  ages,  Gaston  Phoebus,  speaks 
rather  boastingly  of  hunting  in  a  moral  point  of  view.  By  hunting, 
he  says,  you  avoid  "  the  sin  of  idleness  '^ — (le  peche  d'oysevse) — 
*'  and,*'  he  says,  "  since  he  who  flies  the  seven  mortal  sins,  according 
to  our  faith,  is  to  be  saved,  therefore  every  good  hunter  will  be 
saved  " — ( Car  qui  fuyt  les  sept  pechiez  mortels,  selon  nostre  /oy,  il 
devroit  cstre  sauve ;  done  bon  veneur  sera  sauve).  I  do  not  make 
myself  responsible  for  the  truth  of  the  reasoning,  although  it  is  put 
very  logically. 

But,  like  everything  [else  under  the  feudal  systeip,  hunting  was 
now  placed  under  exact  rules  and  forms,  which  had  not  been  defined 
before,  and  these  were  soon  committed  to  writing,  for  the  instruction 
and  use  of  the  feudal  household  -,  for  skill  in  hunting  and  falconry 
had  become  one  of  the  great  accomplishments  of  a  gentleman,  and 
among  the  finest  features  of  a  noble  character  stood  prominent  the 
lov(3  of  hounds  and  hawks.  At  first,  these  treatises  were  short,  and 
composed  in  verse,  for  the  purpose,  no  doubt,  of  committing  them 
to  memory.  The  oldest  known  treatise  of  this  description,  which  is 
in  French  verse,  and  belongs  to  the  close  of  the  thirteenth  century, 
is  entitled  the  "Diet  de  la  chace  dou  cerf"  (the  ditty  of  stag- 
hunting).  In  the  century  following,  these  treatises  became  more 
elaborate,  and  some  of  them  became  very  celebraled  and  popular. 
Among  the  first  comes  the  work  of  an  anonymous  writer,  the 
"Book  of  King  Modus''  {Idvre  du  roy  Modus),  compiled  in  1328. 
Gaces  de  la  Vigne  wrote  a  French  treatise  on  hunting  in  1359 ; 
Gaston  Phoebus,  already  mentioned,  in  1387 ;  and  Hardouin,  lord  of 
Fontaine-Gu^rin,  in  1394.  All  these  were  very  aristocratic  authors. 
These  French  books  were  accepted  as  authorities  on  the  subject  in 
England,  but  some  of  our  Englishmen  became,  in  course  of  time, 
ambitious  of  furnishing  us  with  treatises  of  our  own,  though  these, 

*  Si  disoit,  allons  k  Tesb&t  6b  cbamps,  touB  j  alloiectw  Si  o'estoit  pour  roller  ou 
chasser,  les  dames  montees  bub  belles  hacquen^  arecques  leurs  palefroj  gourrier,  bub  le 
poing  xnignoxmemeDt  engoantel^  portoient  cbaBCune  ou  un  esparyier)  ou  un  laneret,  ou 
un  esmeriUon. — Mabelais,  Qargantua,  lir.  i.,  c.  57. 
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also,  were  at  first  written  in  French.  The  earKest  bears  the  name 
of  Twety,  who  is  said  to  have  been  chief  hnntsman  to  King  Edward 
n.,  though  his  book  appears  to  have  been  compiled  from  the 
works  just  quoted.  It  was  written  originally  in  French,  but  there 
is  an  English  translation  of  it,  preserved  in  manuscripts  of  the 
fifteenth  century.  Then  comes  a  treatise  on  hunting,  called  the 
''  Master  of  the  Game,''  which  is  dedicated  to  the  Prince  of  Wales, 
afterwards  Henry  V.,  and  is  said  to  have  been  compiled  by  that 
Edward,  Duke  of  York,  who  was  slain  at  Azincour.  Lastly  comes 
the  treatise  of  dame  Juliana  Bemers,  already  spoken  of,  which  was 
the  first  book  on  the  subject  printed  in  the  English  language. 

With  the  feudal  sentiments  attached  to  it,  hunting  received 
several  technical  and  more  or  less  ceremonious  names.  The  most 
comprehensive  was  that  of  chace,  or  chasse,  in  mediaeval  Latin,  chaceay 
or  cacsa,  signifying  an  extent  of  territory  abandoned  to  wild  beasts ; 
but  the  derivation  of  the  word  appears  to  be  unknown.  There 
was,  however,  an  older  and  a  more  dignified  word,  formed  from  the 
purer  Latin  venatura  (hunting),  which  had,  probably,  been  the 
name  in  use  in  Gaul  ever  since  the  Roman  times,  and  which 
in  French,  was  moulded  into  venerie.  This  became  what  we  may, 
perhaps,  call  the  higher  title  of  the  science,  and  was  the  more 
fashionable  one  for  books  on  the  subject :  that  of  Twety  was 
entitled,  Le  Art  de  Venerie.  La  chasse  was  the  more  comprehensive 
name  in  use  in  Norman  England,  as  in  France,  and  embraced 
animals  which  were  not  objects  of  the  chace  acknowledged  under 
the  title  of  venatura.  We  Englishmen  have  preserved,  through 
all  changes,  our  own  Anglo-Saxon  word,  huntung  (hunting). 

Venerie,  therefore,  which  was  considered  in  feudal  times  as  the 
noblest  division  of  the  art,  included  only  the  animals  which  were 
acknowledged  in  the  earlier  mediasval  venatura,  and  which  were 
those  hunted  in  primitive  times.  There  were  only  four  beasts  of 
venerie;  the  hare,  the  hart,  the  wolf,  and  the  boar,  which  are 
thus  enumerated  in  verse  in  the  English  translation  of  Twety. 

To  yenery  j  caste  me  fjnt  to  go, 

Of  wheche  i^j.  bestis  be,  that  Ib  to  saj 

The  hare,  the  herte,  the  wulfhe,  the  vylde  boor  also  ; 

Of  yenery  for  sothe  ther  be  no  moe. 

There  were  five  other  beasts  "of  chace/'  the  buck,  the  doe,  the 
fox,  the  martin,  and  the  roe  j  and  some  others,  of  less  account, 
which  might  be  included  within  the  province  of  the  hunter. 

These  animals,  of  course,  were  hunted  with  hounds,  of  which 
there  were  several  kinds  employed  in  the  Middle  Ages.  Among 
them,  one  of  the  best  known,  was  the  rache,  or  scenting-hound. 
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whiclL  appears  to  have  been  a  strong  dog^  and  which  was  used 
especiallj  in  hunting  the  stag.  It  was^  no  doubt^  our  modem 
hound.  The  greyhound  was,  as  now,  the  dog  used  for  hunting  the 
hare,  and  it  was  the  favourite  of  the  ladies.  In  an  early  EngKsh 
manuscript  of  poetry  in  the  Cambridge  University  Library  (Ff.  v. 
48,  fol.  119),  we  are  told  of  a  lady  riding  forth  on  her  palfrey 
attended  by  both  these  kinds  of  dogs,  greyhounds  and  raches : — 

She  was  as  fejre  and  as  gode, 

And  as  ricbe  on  hir  palfraj ; 
Hir  grejhoundis  fillid  with  the  dere  (deer's)  blode, 

Hir  rachis  coapuld,  be  mj  fay  (by m^  faith). 

Here  the  greyhounds  were,  evidently,  employed  in  the  chace  of 
the  deer,  as  well  as  the  raches.  Another  dog,  the  spaniel,  was  used 
in  hawking,  and,  of  course,  was  a  ladies'  dog.  One  of  the  early 
English  treatises  on  the  chace,  tells  us  that,  "  hys  craflbe  is  for  the 
perdrich  {partridge)  and  the  quail;  and,  when  taught  to  conche  (set), 
he  is  very  serviceable  to  the  fowlers  who  take  those  birds  with  nets.'' 
The  spaniel  was  also  used  for  hunting  the  hare.  The  author  of  the 
''  M^nagier  de  Paris  "  gives  his  wife  especial  instructions  for  selecting 
and  teaching  their  spaniels  according  as  they  were  intended  for 
coursing  the  hare,  or  for  hawking. 

It  is  probable  that  the  lady  of  the  castle,  however  spirited  and 
courageous  she  may  have  been,  did  not]  go  personally  to  hunt  the 
wild  boar  or  wolf.  But  we  have  already  seen  that  the  feudal  ladies 
did  hunt  the  stag,  and  we   can  produce  pictorial  evidence  of  the 
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manner  in  which  they  entered  inta  the  sport.  The  illuminator  of  a 
manuscript  in  the  British  Museum  (MS.  Reg.  2  B  VII.),  well  known 
to  antiquaries  by  the  name  of  Queen  Mary's  Psalter,  took  a  fancy 
to  adorn  the  foot-margins  of  his  pages  of  vellum  with  subjects 
chosen  from  the  field-sports  of  the  day,  as  well  as  with  others  of  a 
kindred  character.     The  manuscript  and  its  illuminations  belong  to 
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the  begmniiig  of  the  fourteeiiih  century^  perhaps,  to  the  reign  of 
Edward  II.  One  of  these,  which  is  copied  in  oar  cut,  represents  a 
lady  and  her  damoiselle  engaged  in  the  chace  of  the  stag.  The  lady  is 
mounted  astride  on  her  palfrey,  and  is  blowing  the  mote  with  her 
horn  like  a  trae  hontswoman.  Her  rache,  probably,  is  attacking 
the  animal  coorageonsly ;  but  the  skill  of  the  damoiselle,  with  her 
unerring  arrow,  has  most  efiectually  decided  his  fate.  The  use  of 
the  horn  was  sufficiently  elaborate,  and  required  skill  and  experience 
on  the  part  of  the  blower,  whether  gentleman  or  lady.  It  formed 
a  sort  of  instrument  of  communication,  not  only  among  the  hunters 
themselves,  but  between  them  and  their  dogs,  and  the  language  in 
which  it  was  used,  like  almost  everything  feudal,  was  French. 
Twety  is  very  particular  in  his  instructions  on  this  point.  When 
the  hunter  has  got  sight  of  the  hart,  he  is  taught  to  ''  blowe  after 
one  mote,  ij.  motes,  and  if  myn  howndes  come  not  hastily  {imtnc' 
diately)  to  me  as  y  wolde,  I  shalle  blowe  iiij.  motes,  and  for  to  haste 
hem  to  me,  and  for  to  wame  the  gentelys  that  the  hert  is  sene, 
than  shalle  I  rechace  on  mynhowndis  iij.  tymes,  and  whan  he  is  ferre 
fro  me,  than  shalle  y  chase  him  in  this  manner.  Trout,  trout,  tro  ro  rot, 
trout,  trout,  tro  ro  rot,  trou  ro  rot,  trou  ro  rot;''  .  .  .  because 
'^  that  the  hert  is  sene,  and  y  wot  (know)  nevere  whedir  that  myn 
houndys  be  become  fro  myn  meyne  {company)  "  Other  com- 
binations of  motes  are  ordered  for  different  incidents  of  the  chace. 
And  so  with  the  hare,  "  if  ye  hounte  at  the  hare,  ye  shalle  sey,  atte 
uncouplyng,  Hors  de  couple,  avaunt;  and  after  iij.  tymes,  Sohow,  sohow, 
sohow !  and  ye  shalle  seye,  8a,  sa,  cy,  avaunt,  sohow.  And  if  ye  se 
that  your  houndes  have  good  wyl  to  renne,  and  be  feer  {far)  from 
you,  ye  shalle  sey  thus.  How  amy,  how  amy,  awef,  mon  amy, 
shefe.  Anfl  if  eny  fynde  of  hym  where  he  hath  ben,  as  Eycher  or 
Bemond,  ye  shalle  seye,  Oiez  d  Bcnnond  le  vaillaunt,  que  quide 
trovere  le  coward,  otc  le  court  cow  r  i.e.,  ^^  Hark  to  Bemond  the 
valiant,  who  believes  he  has  found  the  coward  with  the  short  tail." 
Richer  and  Bemond,  it  must  be  understood,  wer&  names  of  dogs, 
and  coward  was  a  popular  name  for  the  hare. 

The  ladies  of  the  castle,  undoubtedly,  took  an  active  part  in  the 
hunting  of  the  hare;  but  their  exploits  in  coursing  are  not 
frequently  alluded  to,  and  I  have  not  seen  any  mediasval  drawing 
representing  it.  Another  animal,  however,  which  might  almost  be 
classed  with  it,  seems  to  have  been  an  object  of  great  amusement 
to  the  ladies  of  the  castle ;  at  least  this  may  be  presumed  from  its 
not  unfrequent  appearance  among  the  sports  in  the  margins  of 
Queen  Mary^s  Psalter  mentioned  above.  This  was  the  rabbit  which 
was  called  in  French,  a  connil,  and  in  English,  a  coney,  from  the 
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Latin  word^  cuniculus.  In  one  of  the  illuminations  allnded  to, 
which  is  given  in  our  next  cut,  two  ladies  are  seen  in  the  warren 
hunting  the  rabbit.  The  first,  and,  perhaps,  we  may  say  the  princi- 
pal lady,  is  armed  with  a  bow,  ;and  what  was  called  a  bolt  (in 
French,  a  houjon),  an  arrow  with  a  large  head,  for  striking  birds  and 
small  animals,  which  seems  to  have  been  the  peculiar  weapon  of  the 
fair  sex.    The  '^  Menagier  de  Paris  "  recommends  this  weapon  to  the 


THE  CHACB  OT  THE  BABBIT. 


ladies  for  shooting  at  blackbirds,  thrushes,  jays,  and  woodcocks, 
when  they  sought  shelter  from  the  hawk  in  a  bush.  The  other  lady 
is  armed  with  a  simpler  weapon,  apparently,  a  mere  club,  with 
which  she  seeks  to  knock  the  rabbits  on  the  head.  The  latter 
appear  to  be  under  no  great  fear  of  their  assailants.  The  feudal 
ladies  seem  to  have  been  well-practised  in  the  use  of  the  bow. 
Another  cut,  which  we  here  give  from  the  same  manuscript,  was 
evidently  drawn  with  a  satirical  aim.  The  lady  has  taken  her 
little  pet  dog  to  the  chace,  and  has  started  the  game  without  diffi- 
culty ;  but  she  finds  it  much  less  easy  to  encourage  her  animal  to 
the  attack,  while  the  rabbits,  which  look  more  formidable  by  their 
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magnitude,  appear  to  be  rather  amused  than  otherwise  with  his 
comical  figure  and  costume. 

Tliere  was  another  way  of  taking  rabbits,  which  .appears  to  have 
been  a  favourite  among  the  ladies,  that  of  drawing  them  out  of  their 
burrows  with  ferrets.  The  use  of  the  ferret  for  this  purpose  is 
certainly  of  great  antiquity,  for  Pliny  (Hist.  N.,  lib.  viii.,  c.  81)  speaks 
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of  it  as  common  among  the  Romans  in  Italy ;  and  we  can  have  no 
doubt  of  its  being  general  in  the  Middle  Ages.  Dncange  quotes 
a  record  of  Dauphin^  which  furnishes  us  with  the  sum  at  which, 
at  one  time,  at  least,  they  were  valued,  for  it  states  that  for  four 
ferrets  for  catching  rabbits  was  paid  the  sum  of  twenty  deniers 
{pro.  iv.fm'etis  ad  capiendum  cuniculos  xx.  den.  gr,).  An  act  of  the 
thirteenth  year  of  the  reign  of  Richard  II.,  prohibits  any  priest  or 
other  clerk,  not  possessed  of  a  benefice  to  the  yearly  amount  of  ten 
pounds,  among  other  things,  from  employing  ferrets  to  take  rabbits, 
under  a  penalty  of  one  yearns  imprisonment ;  and  it  appears  from 
Branthome's  account  of  the  transactions  of  Fran9ois  I.  with  the 
Pope,  that  the  Italian  clergy  at  that  time  were  fond  of  hunting 
rabbits  with   ferrets.      Our  next  cut,  taken  from  Queen  M^-ry's 
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Psalter,  will  leave  no  doubt  of  the  use  which  the  English  ladies 
made  of  the  ferret  in  the  time  of  Edward  II. 

The  ladies  were,  no  doubt,  fond  of  their  dogs ;  but  they  were 
no  less  attached  to  their  hawks  or  falcons.  In  the  book  of  "  Le  Roy 
Modus,"  two  ladies  are  introduced  disputing,  in  verse,  on  the  supe- 
riority of  the  pastime  of  dogs  or  of  birds,  and  they  decide  in  favour  of 
the  latter.  A  great  English  theologian  of  the  twelfth  century,  John  of 
Salisbury,  as  already  cited,  has  left  us  a  very  ungallant  reflection  on 
the  love  of  the  ladies  for  hawking.  He  alleges,  as  a  proof  of  the  frivo- 
lous character  of  this  pastime,  that  the  "  less  worthy  ^'  sex  was  the 
most  skilful  of  the  two  in  bird-hawking,  which,  he  says,  we  might 
make  an  accusation  against  nature  herself,  that  "  the  less  worthy  are 
always  the  more  prone  to  rapine.*'  What  he  adds  further  gives  us 
rather  a  curious  glimpse  of  social  life  at  that  period.  "  Although 
many  exercise  hunting  that,  under  pretext  of  it,  they  may  be  more 
sparing  in  their  expenditure,  be  more  rarely  at  home,  more 
frequently  guests'  at  the  table  of  others,  and  avoid  a  multitude  of 
visitors ;  while  they  wander  about  the  woods,  wilds,  and  lakes,  clad 
in  meaner  clothes,  and  satisfied  with  more  frugal  fare ;  while  they 
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console  with  the  show  of  pleasure,  or  rather,  of  vanity,  their  com- 
panions and  followers,  whom  the  hunger  of  fasting  emaciates,  and 
the  torments  of  nakedness  afflict,  and  whom  excessive  labour 
exhausts.***  Thus  the  feudal  chieftain  sought,  in  the  chase,  a  means 
of  escaping  for  a  time  the  profusion  and  display  of  the  castle. 

That  falconry  was  considered  in  the  Middle  Ages  as  especially 
the  province  of  the  ladies  of  the  household  is  evident,  from  the 
circumstance,  that  the  author  of  the  "  Menagier  de  Paris  *'  makes  it 
an  important  part  of  his  domestic  instructions  to  his  wife.  Hawking 
was  a  sport  of  great  antiquity  in  Western  Europe,  and  appears  to 
have  come  to  us  from  our  Northern  and  Teutonic  ancestors. 
It  was  in  high  repute  among  the  -Anglo-Saxons,  and  the  name 
of  the  bird  not  uncommonly  entered  into  the  composition  of 
proper  names.  It  was  eagerly  adopted  into  feudal  society,  and 
became,  as  already  stated,  a  favourite  occupation  of  the  ladies.  The 
hawk  became  more  especially  the  personal  companion  of  its  master 
or  mistress,  as  much  of  its  utility  depended  upon  its  familiarity, 
and  hence,  he  or  she  had  to  attend  personally  to  its  breeding  or 
feeding.  The  author  of  the  ^' Menagier  de  Paris'^  is  especially 
minute  in  his  directions  to  his  lady  on  the  treatment  of  the  hawks 
in  their  domesticity.  It  was  of  the  utmost  importance  that  the  hawk 
should  remain  constant  to  the  fist  till  directed  to  fly  at  its  prey,  and  be 
always  ready  to  return  when  called.  The  lady  of  the  ^'  Menagier  de 
Paris ''  is  told  that,  while  her  hawk  is  still  in  its  infancy,  she  must 
"  continue  to  hold  it  often  on  the  fist,  and  among  people,  as  much 
and  as  long  as  you  can.'*  And  further  on  in  these  instructions, 
the  husband  goes  on,  ^^But  at  this  point  in  the  breeding  of  the 
hawk,  it  is  well,  more  than  before,  to  hold  it  on  the  fist,  and  carry  it 
into  the  courts  of  law,  and  among  people  in  the  churches  and  other 
assemblies,  and  in  the  streets,  and  hold  it,  day  and  night,  as  continu- 
ally as  one  can.^^  Another  early  French  writer  on  hunting  and  hawk- 
ing, Gaces  de  la  Vigne,  recommends  people  to  carry  the  falcon  on  the 
fist  wherever  people  were  assembled,  in  church,  or  elsewhere : — 

lit  od  les  gens  sont  amosd^s, 
Soit  en  r^glUe  on  autre  part. 

*  Quod,  yel  ex  eo  meeum  conjicies  quod  deterior  sexus  in  ETium  Tenatione  potior  est. 
In  quo  poteras  naturam  arguere,  nisi  nosses  quia  deteriora  semper  proniora  sunt  ad 
rapinam.  Inanis  etenim  est  et  admodum  laboriosa,  et  qua)  damna  sumptuum  nunquam 
successnam  utilitate  compenset.  Licet  plarimi  yenationem  exerceant  ut  sub  eo  pnetexta 
sumptus  faciant  parciores,  domi  rarius,  siepiuB  in  mensa  aliena,  multitudinem  vitant, 
dum  silyas,  saltus,  laousque  circumeunt ;  pannis  induti  yilioribus,  frugalioribus  contenti 
oibis ;  dum  consortes  et  famulos  quos  maoerat  jejuniorum  inedia  et  tormenta  nuditatis 
ai&iguntj  quosqae  labor  immoderatus  exhaurit,  Toluptatis  aut  potius  ranitatis  imagine 
consolentur. — Johan,  Sareab,  JPoUcratums,  lib.  i,  c.  4. 
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As  hunting  and  hawking  were  not  permitted^  except  among  the 
aristocratic  class^  it  became  a  distinctive  mark  of  a  gentleman  or 
lady  to  carry  a  hawk  on  the  fist,  whether  riding  or  walking,  and 
they  are"  thus  constantly  represented  in  the  pictures  and  illumina- 
tions. So  far  was  it  from  being  considered  at  all  blamable  to  enter  the 
churches  in  this  way,  that  the  eccle- 
siastics and  monks  of  rank  and 
position  adopted  the  fashion  them- 
selves, and  appeared  in  their  places 
in  the  sacred  edifice  with  the  hawk 
on  the  fist.  It  is  true  that  this 
practice  was  condemned  by  the 
stricter  part  of  the  clergy,  but  it 
was  persisted  in,  in  spite  even  of 
the  canons  of  the  church.  Several 
figures  of  women  as  well  as  men 
with  the  hawk  on  the  fist  will  be 
seen  in  the  illustrations  to  our 
previous  chapters.  The  accompanying  cut,  taken  from  the  illumi- 
nations of «  manuscript  in  the  British  Museum  (MS.  Reg.  10,  E.  lY), 
of  the  fourteenth  century  represents  a  lady  tending  her  hawks  on 
the  perche ;  she  wears  the  large  thick  gloves,  which  protected  the 
hand  when  the  bird  was  seated  on  it. 

In  reading  over  these  early  books  on  falconry — the  *^  M^nagier 
de  Paris,^'  for  example — we  cannot  but  be  astonished  at  the  elabo- 
rate manner  in  which  the  birds  were  bred,  and  the  rich  and  delicate 
meats  with  whicji  they  were  fed.  Every  part  of  the  treatment  of 
the  hawk  was  conducted  with  the  utmost  ceremony,  and,  when  in 
use,  it  carried  small  bells  on  its  legs,  which  were  made  of  silver,  as 
finely  toned  as  possible,  and  two  straps  of  leather,  called  jesses, 
attached  to  them,  by  which  they  were  held  down  to  the  hand.  It 
wore  also  a  little  cap,  or  hood,  by  which  it  was  hood- winked  when 
not  flying  at  the  game,  and  which  was  taken  off  when  the  game  was 
started.  Different  species  of  the  hawk  were  allotted  to  persons  of 
the  different  grades  and  ranks  of  society.  Thus,  we  are  told  that 
the  eagle  and  the  vulture  belonged  to  the  emperor,  from  which  we 
must,  no  doubt,  understand  that  the  emperor  was  not  expected  to 
go  often  a  hawking ;  or,  perhaps,  he  descended  a  step  from  his 
rank,  and  used  the  gerfalcon,  which  was  allotted  to  the  king.  A 
merlin  was  the  ladies'  hawk ;  and  the  hobby  that  for  a  young  man. 

The  accompanying  cut,  also  taken  from  Queen  Mary's  Psalter, 
represents  a  party  of  ladies  hawking  on  foot.  One  of  them  holds 
the  bird  hooded  on  her  fist,  to  which  it  is  attached  by  the  jesses. 
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which  were  knotted  between  the  fingers.  The  other  has  let  her 
hawk  go,  and  it  has  struck  a  heron.  They  are  accompanied  by  a 
leash  of  dogs,  which  we  may  suppose  to  have  been  intended  for 
spaniels. 
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The  dogs  were  very  commonly  dispensed  with  when  hawking  on 
the  river,  which  was  the  favourite  scene  of  this  diversion,  especially 
with  the  ladies,  and  the  favourite  game  with  them  was  the  heron. 
This  was  so  much  tho  case,  that  the  common  phrase  for  going  a 
hawking  was,  '^  going  to  the  river  "  {alter  en  riviere) .  A  political 
poem,  entitled,  "  The  Vows  of  the  Heron,"  printed  in  my  '^  Political 
Poems  and  Songs,"  describes  the  season  for  this  sport  as  being  ''in 
the  month  of  September,  when  summer  is  in  the  decline,  when  the 
gay  small  birds  have  lost  their  note,  and  the  vines  dry  up,  and  the 
grapes  are  ripe,  and  the  trees  shed  their  leaves,  and  the  roads 
become  covered  with  them  ":— 

Edb  el  mois  de  Setembre,  qu'est^  va  2t  declin. 

Que  oil  oiaillon  gay  ont  perdu  lou  latio, 

£t  si  sakent  les  Tignes,  efc  meurent  li  rosin, 

Et  despoillent  li  arbre,  et  coeuTrent  li  chemin. 

Then  Robert  of  Artois,  who  was  an  exile  at  King  Edward's 
court  in  London  (it  was  the  year  1338),  was  seized  with  the  desire 
of  going  to  the  chace,  because  he  called  to  mind  the  very  noble 
country  of  Prance  the  lauded,  from  which  he  was  banished.  That 
day  he  went  hawking  {d  la  voler — the  common  phrase  for  hawking 
was  "flying,"  i.  e.,  flying  the  hawk),  over  fields  and  over  heaths,  he 
carries  a  little  falcon  which  he  had  bred,  they  call  it  a  muskadin 
falcon  in  that  country;  he  went  hawking  aloug  the  river  until  he 
has  caught  a  heron. 

Che  jour  ala  Toler  par  oamps  et  par  larris, 

Un  petit  fauoon  porte^  qui  de  lui  fa  nourrit, 

Tin  faucon  muBkadio  I'apellent  ou  pais ; 

Tant  Tola  per  rivi^  qu^il  a  tin  heron  prins. 
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The  ladies  did  not  always  liawk  on  foot ;  and  a  picture  in  the 
manuscript,  known  as  Queen  Mary's  Psalter,  which  we  copy  here, 
gives  an  interesting  group  of  a  party  on  horseback,  consisting  of  two 
ladies  following  the  sport,  attended  by  a  gentleman.     Their  game  is 


LADIES   HAWKING. 


here  water-fowls,  and  it  was  still  en  riviere.  As  it  will  be  seen, 
instead  of  dogs  to  rouse  the  game,  they  have  here  a  man,  or  a  lad, 
who  is  employed  to  frighten  them.  It  may  be  remarked,  that,  in 
the  early  Anglo-Saxon  manuscripts,  wherever  a  hawking  scene  is 
introduced,  it  is  always  laid  on  the  bank  of  a  river. 

It  will  be  seen  in  this  cut,  as  well  as  in  a  forrder  cut  in  tho 
present  chapter,  that,  as  I  said  before,  the  ladies,  when  they  rode  on 
hunting,  sat  upon  the  horse  astride.  In  another  manuscript  in  the 
British  Museum  (MS.  Reg,,  20  D.  I),  written  in  the  fourteenth 
century,  apparently  towards  the  south  of  France,  the  ladies  appear 
all  riding  astride  in  men's  saddles.* 

There  were  other  methods  of  rousing  the  water-fowl,  one  of 
which  was  by  the  beating  of  a  tabor.    An  English  chronicler  of  the 

*  It  may  be  well  here  to  point  out  a  rather  important  sbbatuic  in  the  last  chapter 
of  WoiCAKKiin}  (The  SrCDiirT,  No.  XIII.,  p.  20),  where  the  picture  of  the  Duchess  of 
Burgundy  entering  Paris  has  been  accidentally  rerersed  in  the  engraying,  so  that  the 
ladies  appear  seated  on  a  different  side  of  the  horse  from  the  original,  where  they  are,  as 
in  every  other  bona  fide  example  of  medieval  female  equestrianism  I  have  seen,  seated  on 
the  right  side,  with  their  left  hand  to  the  horse's  head. 
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twelfth  centarj^  Badnlphns  do  Diceto^  tells  an  anecdote  of  a  youth 
belonging  to  the  household  of  the  Bishop  of  London^  who  T^ent 
hawking  along  the  river  for  teal,  and  rose  one  "  by  the  sound  of 
that  instrument,  which  is^called  by  those  who  hawk  on  the  banks  of 
the  rivers  a  tabor^*  {juxta  sonitum  illius  instrwmenti  quod  a  ripatoribvs 
vacatur  tabur).    This  use  of  the  tabor  was  so  common,  and  lasted 
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during  SO  long  a  period,  that  we  see  a  picture  of  men  hawking 
with  the  tabor  among  the  misereres,  or  carved  seats,  in  the  cathedral 
of  Gloucester,  which  are  of  the  fifteenth  century;  and  ladies 
hawking  with  the  tabor  are  introduced  among  the  illuminations  of 
a  manuscript  in  the  fourteenth  century,  in  the  British  Museum 
(MS.  Reg,  10  E.  IV.),  of  which  we  give  the  part  representing  the 
damoiselle  raising  the  game  in  the  accompanying  cut. 

The  hawking  season  began  with  the  month  of  August,  and 
during  the  early  part  of  that  month  appears  to  have  been  confined 
to  partridges — at  least,  so  says  the  "  Menagier  de  Paris  ^' — and  the 
time  of  the  day  recommended  for  the  sport  was  from  very  early  in 
the  morning  to  tierce,  or  nine  o^ clock.  The  feudal  ladies  were  early 
risers.  In  the  month  of  July,  we  are  told,  the  heat  was  too  great. 
The  partridge  was  an  especially  favourite  bird  with  the  ladies  to 
hawk.  In  the  middle  of  August  the  quail  came  in,  and  the  two 
following  months  appear  to  have  been  the  busiest  of  the  year. 
After  the  end  of  September,  when  partridges  and  quails  began  to 
fail,  the  hawking  became  more  general  and  indiscriminate,  and  tlie 
ladies  were  allowed  to  ^^fly'*  at  almost  anything  in  the  shape  of  a 
bird,  including  fieldfares,  thrushes,  and  even  magpies  and  jays. 
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THE  RELATION  OP  HYDROGEN  TO  PALLADIUM. 
MR.  GRAHAM'S  RESEARCHES. 

The  ^^Intellectual  Observer'*  for  July,  1867,  contained  an  account 
of  Mr.  Graliam's  researches  on  the  absorption  and  dialytic  separation 
of  gases  by  colloid  septa. 

In  continuation,  Mr.  Graham  has  solved  many 
of  the  more  difficult  and  intricate  questions  that 
preaented  themselves  during  the  conduct  of  the 
earlier  work. 

It  will  be  necessary  briefly  to  recapitulate 
the  results  already  given.  In  all  cases  where  it 
was  Decesaary  to  examine  the  passage  of  gas  into 
vacuum  or  to  extract  gas 
from  the  metal  that  formed 
the  subject  of  experiment, 
Mr.  Graham  availed  him- 
self of  Dr.  SprengePs  mer- 
curial exhauster,  a  falling 
stream  of  mercury  from  A 
produced  a  perfect  vacuum 
in  any  receiver  connected 
with  the  lateral  arm  x, 
the  gas  or  air  extracted 
being  delivered  at  R. 

To  select  a  typical  ex- 
periment, it  will  be  remem- 
borred  that  when  a  palladium  tube  is  rendered 
vacuous  by  the  mercurial  exhauster,  and  heated 
in  an  atmosphere  of  coal  gas,  which  is  a  com- 
plex mixture  of  gases,  free  hydrogen  alone 
passes  through  the  metal ;  this  penetration  of 
gas  was  explained  by  the  fact  that  palladium  absorbs  or  ^^  occludes^' 
many  hundred  times  its  volume  of  hydrogen  gas. 

It  will  also  be  remembered  that  all  metals,  especially  the  colloid 
ones,  i.e.  those  possessing  the  crystalline  character  in  the  lesser 
degree,  appear  to  select  each  its  own  gas,  silver  occluding  oxygen, 
iron  both  carbonic  oxide  and  hydrogen,  gold  nitrogen. 

The  fact  that  iron  occluded  hydrogen  led  to  the  examination  oi 
meteoric  iron,  which  experiment  proved  actually  to  contain  hydrogen. 
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This  fact  possesses  peculiar  significance^  and  will  be   alladed   60 
ftu'tlier  on. 

In  the  old  experiments  the  metallic  palladium  was  charged  with 
hydrogen  by  simple  heating,  and  slow  cooling  in  an  atmosphere  of 
gas,  it  was,  however,  found  that  by  placing  the  metal  in  a  voltameter, 
and  connecting  it  with  the  zinc  pole  of  a  battery,  and  thereby  evol- 
ving hydrogen  on  its  surface,*  imparted  both  a  higher  charge,  and 
gave  less  capricious  results  than  in  the  dry  method  of  charging. 
Thus  merely  to  give  the  results  of  numerous  experiments  : — 

Hammered  palladium  occluded      -         -         -     655*      volumes 
Palladium    by   electro    deposition   from    the 

chloride,  occluded 982*14       „ 

This  latter  experiment,  representing  by  weight : — 
Palladium         -         .         -         .         1*0020  grms     =     99-277 
Hydrogen        ...         -         0*0073       „        =         "723 

100*000 


or  an  approximation  to  single  equivalents  PdH.  Then  with  regard 
to  the  penetration  of  palladium  by  hydrogen,  Mr,  Graham  re- 
marks : — "  I  am  inclined  to  conclude  that  the  passage  of  hydrogen 
through  a  plate  of  metal  is  preceded  by  the  condensation  or  occlu- 
sion of  the  gas,  but  the  rapidity  of  penetration  is  not  in  proportion 
to  the  volume  of  gas  occluded ;  otherwise  palladium  would  be  much 
more  permeable  at  a  low  than  at  a  high  temperature.*' 

By  actual  experiment  at  the  temperature  about  the  melting  point 
of  gold,  hydrogen  passed  through  a  palladium  tube  one  millimetro 
in  thickness,  at  the  rate  of  105*8  cubic  centimetres  in  five  minutes, 
and  as  the  external  surface  of  the  palladium  was  0*0053  square 
metre,  the  passage  was  at  the  rate  of  3992*22  cubic  centimes  per 
minute  for  a  square  metre.  With  the  same  tube,  carbonic  acid  gas 
penetrated  with  one-twenty-thousandth  part  of  the  rate  of  hydrogen. 

And  though  experiment  proved  that  the  quantity  of  hydrogen 
held  by  the  metal  at  this  high  temperature  was  .too  small  to  be 
appreciated,  Mr.  Graham  nevertheless  considers  it  to  be  present, 
and  to  travel  through  the  metal  by  a  kind  of  rapid  cementation, 
indicating  the  extreme  mobility  of  the  hydrogen.  The  first 
attempts  to  arrest  hydrogen  in  its  passage  through  the  red-hot 
metal  were  made  by  transmitting  hydrogen  gas  through  a  metal  tube 
of  palladium  with  a  vacuum  outside,  rapidly  followed  by  a  stream  of 
carbonic  acid,  in  which  the  metal  was  allowed  to  cool.  When  the 
metal  was  afterwards  examined  in  the  usual  way,  no  hydrogen  could 
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be  found  in  it.  The  shoH  period  of  exposure  to  the  carbonic  acid 
seems  to  have  been  suiKcient  to  dissipate  the  gas.  But  on  heating 
palladium  foil  red-hot  in  a  flame  of  hydrogen  gas,  and  suddenly 
cooling  the  metal  in  water,  a  small  portion  of  hydrogen  was  found 
locked  up  in  the  metal.  A  volume  of  metal  amounting  to  0-062  c.c. 
gave  0*080  c.c.  of  hydrogen;  or,  the  gas,  measured  cold,  was  1'306 
times  the  bulk  of  the  metal.  This  measure  of  gas  would  amount  to 
three  or  four  times  the  volume  of  the  metal  at  a  red  heat.  Platinum 
treated  in  the  same  way  appeared  also  to  yield  hydrogen,  although 
the  quantity  was  too  small  to  be  much  relied  upon,  amounting  only 
to  0*06  volume  of  the  metal.  The  permeation  of  these  metals  by 
hydrogen  appears,  therefore,  to  depend  on  absorption,  and  not  to 
require  the  assumption  of  anything  like  porosity  in  their  structure. 

In  the  former  paper,  Mr.  Graham  says  : — ^^  Whatever  may  be 
thought  of  the  physical  condition  of  the  hydrogen  in  the  palladium, 
it  is  certainly  not  present  as  a  gas," 

The  second  paper  (communicated  to  the  Eoyai  Society,  January 
14th,  1869)  details  Mr.  Graham's  views,  and,  as  will  be  seen, 
developes  results  of  great  beauty.  Chemists  have  long  maintained 
that  hydrogen  was  merely  the  vapour  of  a  highly  volatile  metal,  we 
may  therefore  be  prepared  to  admit  that  "palladium  with  its  occluded 
hydrogen  is  simply  an  alloy  of  this  volatile  metal  in  which  the 
volatility  of  the  one  element  is  restrained  by  its  union  with  the  other, 
and  which  gwes  its  metalUc  aspect  equally  to  both  constituents." 

As  Mr.  Graham  proposes  the  name  hydrogenium  for  this  metal, 
we  must  examine  in  detail  the  evidence  by  which  he  arrives  at  a  result 
of  such  extreme  importance. 

Obviously,  the  first  point  to  ascertain  is  the  density  of  the  alloy. 
Although  the  specific  gravity  of  the  palladium,  when  charged  with 
900  volumes  of  hydrogen,  is  perceptibly  lowered,  the  change  cannot 
be  measured  in  the  ordinary  way,  by  immersion  in  water,  owing  to 
the  fact,  that  contact  with  the  liquid  gives  rise  to  a  continuous 
evolution  of  bubbles  of  hydrogen  gas.  Fortunately,  however,  the 
palladium,  when  charged  with  hydrogen,  is  actually  and  permanently 
expanded  to  a  greater  extent  than  if  heated  to  redness,  this  expansion 
may  be  easily  measured,  and  the  diflFerence  of  density  found  by 
calculation.  The  palladium  (in  the  form  of  wire)  was  employed  in 
the  following  experiments,  and  the  charge  imparted  in  the  usual 
way,  by  evolving  hydrogen  on  the  surface  of  the  water,  in  a  galva- 
nometer, containing  dilute  acid. 

,       Then  the  wires  were  stretched  by  a  moderate  weight,  and  accu- 
rately measured  before  and  after  charging  with  hydrogen,  extra- 
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ordinary  precaution  being  used  to  obtain  accurate  results,  but  which 
space  will  not  permit  us  to  detail. 

Thus,  in  experiment  1,  on  a  wire  drawn  from  welded  palladium, 
diameter  0*462  millimetre,  and  specific  gravity  12*88;  its  normal 
length  was  then  carefully  measured,  and  then  exposed  by  the 
negative  electrode  of  a  two-cell  Bunsen  battery,  decomposing  water 
for  one  hour  and  a  half,  a  longer  exposui'e  being  unnecessary.  Then 
the  wire  was  again  measured,  and  the  increase  in  length  noted. 
The  wire  was  bent,  and  introduced  into  a  glass  tube  connected  with 
the  Sprengel's  mercurial  exhauster,  and  the  wire  distilled  in  vacuo. 
The  hydrogen  collected  was  carefully  measured,  and,  for  the  sake  of 
comparison,  this  and  the  following  results  were  reduced  by  calculation 
to  a  barometric  pressure  of  760  millimetres,  and  temperature  of 
0°  C.  Thus  the  original  length  of  the  wire  =  609*144  m.m. 
(23*982  inches),  and  its  weight  1*6832  grs.  Distillation  in  vacuo 
proved  that  the  wire  contained  936  times  its  volume,  or  128  cc. 
This  charged  wire  measured  618*923  m.m.,  showing  an  increase  in 
length  of  9*779  m.m.  (0*385  inch),  or  a  linear  expansion  of  1*605 
per  cent.  Assuming  the  expansion  to  be  equal  in  all  directions, 
this  gives  a  cubic  expansion  from  100  to  104*908,  therefore,  sup- 
posing the  two  metals  united,  without  any  change  of  volume,  the 
alloy  may  be  said  to  be  composed  of 

BY  VOLUME. 

Palladium 100         or    95*32 

Hydrogenium 4*908  4*6§ 


104*908       100 


The  density  of  the  wire  is  reduced  by  calculation  from  12*3  to 
11:79,  and  as  (the  original  volume)  100  is  to  (expanded  volume) 
4*91,  so  the  volume  of  the  palladium,  0*135  cc,  is  to  the  volume  of 
the  hydrogenium,  0*006714  cc,  finally  dividing  the  weight  of  the 
hydrogenium  (140*01147  grammes)  by  its  volume  in  the  alloy, 
0006714  cc,  we  find  density  of  hydrogenium=l*708,  or  nearly  the 
specific  gravity  of  magnesium. 

Then  Mr.  Grraham  describes  one  of  the  most  singular  and  almost 
inexplicable  facts  developed  by  the  research,  after  the  expulsion  of 
the  gas  by  distillation  in  vacuo,  the  wire  does  not  return  to  its 
normal  length,  but  is  actually  contracted  to  about  the  same  extent 
(on  the  minus  side  of  zero)  as  it  had  previously  been  expanded  by 
the  presence  of   the  hydrogen.      Thus^  the  wire  first  measuring 
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609-144  m.in.,  increased  with  ^hydrogen  9*77  m.m.,  was  ultimately 
reduced  to  599*444  m.m.^  a  contraction  of  9*7  m.m. 

That  this  retraction  is  in  one  direction  only  is  proved  by  the 
fact,  that  the  specific  is  slightly  lowered — ^from  12'38  to  12"12.  The 
result  is  the  converse  of  the  extension  by  wire-drawing. 

It  was  found  that  the  hydrogen  might  be  expelled  by  simply 
exposing  it  as  the  positive  electrode  of  a  battery,  thereby  evolving 
oxygen  on  its  surface,  which  united  with  the  previously  occluded 
hydrogen. 

By  alternate  exposure  to  each  pile,  a  wire,  having  an  initial 
length  of  609*14  m.m.,  was,  after  four  days,  actually  retracted 
24  millimetres. 

An  extremely  beauti&l  experiment  may  be  performed  by  simply 
heating  one  end  of  an  hydrogenised  palladium  wire  to  redness, 
when  the  hydrogen  burns  along  the  wire,  which  is  previously  rubbed 
with  magnesia  to  render  the  flame  luminous. 

Without  describing  the  experiments  in  detail,  it  may  be  sufficient 
to  give  the  general  results  : — 


Yolumei  of 

Linear  expsniion  in 

Density  of 

Irogen  ocdaded 

milUmetrei. 

hydrogeniam, 

From 

To 

392      . 

.     .    496-189     .     . 

498-552     .     . 

.     2-055 

462      . 

.     .     493-040     .     . 

496-520    .     . 

.     1-933 

487     . 

.     .    870-358     .     . 

373-126     .     . 

.     1-927 

475     . 

.     .     305-538     .     . 

511-303     .    . 

.     1-917 

867     . 

.     .    488-976     .     . 

495-656    .     . 

.    1-898 

888     . 

.     .    556-185     .     . 

663-652     .     . 

.    1-977 

936     . 

.     .    609-144    .     . 

618-923     .     . 

.    1-708 

The  first  tmd  last  experiments  are  probably  exceptional,  and  it 
may  be  assumed  that  the  density  of  hydrogenium  is  as  nearly  as 
possible  twice  that  of  water.  The  second  portion  of  the  investi- 
gation treats  of  the  tensile  strength  of  the  palladium  and  hydrogenium 
alloy.  A  new  palladium  wire  similar  to  the  previous  ones  was  broken 
in  experiments  made  on  two  different  portions  of  it,  by  a  load  of  10 
and  of  10*17  kilogrammes.  Two  other  portions  of  the  same  wire 
charged  with  hydrogen  were  broken  by  8*18,  and  by  8*27  kilo- 
grammes.    Hence  we  have — 

Tenacity  of  palladium 100* 

Tenacity  of  palladium  and  hydrogen    ....       81*29 

The  tenacity  of  the  palladium  is  reduced  by  the  presence  of 
hydrogen,  but  not  to  any  great  extent,  and  it  cannot  be  too  strongly 
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urged  that  the  decrease  in  tencwjity  w^ould  in  all  probability  bo  much 
greater  if  the  second  element  were  not  metallic. 

3rd.  The  electrical  conductivity  next  formed  the  subject  of 
investigation.  Compared  with  a  wire  of  German  silver,  the  following 
results  were  obtained  at  10*5°  0  : — 

Pure  copper 100 

Palladium 8-10 

Alloy  of  80  copper  and  20  nickel     ....         6'63 

(German  silver) 
Palladium  and  hydrogen 5*99 

Dr.  Matthiessen's  researcheshave  proved  that  a  reduced  conducting 
power  is  generally  observed  in  alloys,  and  the  charged  palladium 
wire  falls  25  per  cent.,  but  certainly,  as  in  the  case  of  the  tensile 
strength,  the  diminution  should  be  greater  if  the  additional  con- 
stituent were  not  metallic.  The  experiments  were  repeated  in  Dr. 
Matthiessen^s  laboratory,  and  confirmed  by  him. 

4th.  The  magnetic  state  of  the  alloy  is  given,  and  as  the  details 
are  important,  we  will  consider  them  at  some  length.  Faraday 
states  as  the  result  of  all  his  experiments,  that  palladium  is  ''  feebly 
but  truly  magnetic,^^  and  this  metal  is  placed  among  what  are  called 
the  paramagnetic  metals.  The  feeble  magnetism  of  palladium  did 
not  extend  to  its  salts.  In  repeating  the  experiments  a  horse-shoe 
electro-magnet  of  soft  iron,  capable  of  supporting  60  kilogrammes 
when  excited  by  four  large  Bunsen  cells ;  the  magnet  was  placed  with 
its  piles  directed  upwards,  and  each  supplemented  by  a  block  of  soft 
iron  terminating  in  points.  The  palladium  under  examination  was 
suspended  between  these  points  in  a  stirrup  of  paper  attached  to 
three  fibres  of  cocoon  silk.  A  filament  of  glass  was  attached  to  the 
paper,  and  moved  as  an  index  on  a  graduated  circle,  the  palladium 
in  the  form  of  a  fi:agment  of  electro-deposited  metal,  8  millimetres 
long  and  8  millimetres  in  width,  was  allowed  to  take  an  equatorial 
position,  or  with  its  ends  averted  from  the  points  of  the  magnet. 
The  iron  was  charged  by  the  battery,  and  a  slight  deflection  of  10° 
only  was  obtained,  the  magetism  acting  against  the  torsion  of  the 
silk  thread,  the  same  fragment  of  palladium  charged  with  604*6 
volumes  of  hydrogen  was  deflected  by  the  electro-magnet  through 
48°  when  it  set  itself  at  rest.  The  hydrogen  was  then  extracted  by 
heating  the  metal  in  vacuo,  then  on  replacing  it  between  the  poles, 
the  magnet  exerted  no  influence  upon  it. 

Therefore  it  is  evident  that  the  addition  of  hydrogen  adds  mani- 
festly to  the  magnetic  condition  of  the  palladium. 

To  have  some  term  of  comparison,   the  same  little  mass  of 
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palladium  was  steeped  in  a  solution  of  sulphate  of  nickel,  under  spe- 
cific gravity  1*048,  and  by  the  action  of  the  magnet  a  deflection  of  35° 
was  obtained,  or  less  than  that  obtained  with  hydrogen  (48°).  The 
same  palladium  was  afterwards  washed,  and  then  impregnated  with 
a  solution  of  protosulphate  of  iron,  of  which  the  metallic  mass  held 
2*3  per  cent,  of  its  weight,  the  palladium  gave  a  deflection  of  50°, 
or  nearly  the  same  as  with  hydrogen;  with  a  stronger  solution  of  the 
same  salt,  of  specific  gravity  1*17,  the  deflection  was  90°,  and  the 
palladium  pointed  axially. 

These  experiments  were  carefully  repeated.  Therefore  from  the 
above  results  it  follows  that  hydrogenium  is  magnetic^  a  property 
which  is  confined  to  metals  and  their  compounds.  It  may  be  urged 
that  Faraday  and  E.  Becquerel  have  proved  that  hydrogen  as  a  gas 
is  dia-magnetic,  ^'  but  magnetism  is  so  liable  to  extinction  under  the 
influence  of  heat,  that  the  magnetism  of  a  metal  may  very  possibly 
disappear  when  it  is  vapourized,  as  appears  with  hydrogen  in  the 
form  of  gas." 

Therefore  on  these  grounds  Mr.  Graham  considers  that  hydro- 
genium may  be  classed  with  the  strictly  magnetic  metals,  iron, 
nickel,  cobalt,  chromium,  and  manganese. 

"The  chemical  properties  of  hydrogenium  also  distinguish  it 
from  ordinary  hydrogen.  The  palladium  alloy  precipitates  mercury 
and  calomel  from  a  solution  of  the  chloride  of  mercury  without 
any  disengagement  of  hydrogen ;  that  is,  hydrogenium  decomposes 
chloride  of  mercury,  while  hydrogen  does  not.  This  explains  why 
M.  Stanislas  Meunier  failed  in  discovering  the  occluded  hydrogen  of 
meteoric  iron,  by  dissolving  the  latter  in  a  solution  of  chloride  of 
mercury ;  for  the  hydrogen  would  be  consumed,  h'ke  the  iron  itself, 
in  precipitating  mercury.  Hydrogen  (associated  with  palladium) 
unites  with  chlorine  and  iodine  in  the  dark,  reduces  a  persalt  of  iron 
to  the  state  of  protosalt,  converts  red  prussiate  of  potash  into  yellow 
prussiate,  and  has  considerable  deoxidising  powers.  It  appears  to 
be  the  active  form  of  hydrogen,  as  ozone  is  of  oxygen. 

"  The  general  conclusions  which  appear  to  flow  from  this  inquiry 
ai*e — that  in  palladium  fully  charged  with  hydrogen,  as  in  the  portion 
of  palladium  wire  now  submitted  to  the  Royal  Society,  there  exists 
a  compound  of  palladium  and  hydrogen  in  a  proportion  which  may 
approach  to  equal  equivalents;*  that  both  substances  are  solid, 
metallic,  and  of  a  white  aspect ;  that  the  alloy  contains  about  20 
volumes  of  palladium  united  with  one  volume  of  hydrogenium ;  and 
that  the  density  of  the  latter  is  about  two,  a  little  higher  than 
•  •*  FxoceedingB  of  the  Bojal  Society,"  Ixriii.,  p.  426. 
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magnesium,  to  which  hydrogenium  may  be  supposed  to  bear  some 
analogy ;  that  hydrogenium  has  a  certain  amount  of  tenacity,  and 
possesses  the  electrical  conductivity  of  a  metal ;  and,  finally,  that 
hydrogenium  takes  its  place  among  magnetic  metals.  The  latter 
fact  may  have  its  bearing  upon  the  appearance  of  hydrogenium  in 
meteoric  iron,  in  association  with  certain  other  magnetic  elements/* 

In  conclusion,  it  may  be  of  interest  to  mention  anotiier  beautiful 
experiment  that  may  be  performed  at  a  moderate  cost,  notwith- 
standing the  high  price  of  palladium  (£8  per  ounce) . 

K  two  wires  of  the  metal  be  placed  side  by  side  in  acidulated 
water,  and  connected  with  each  pole  of  a  battery,  oxygen  is  freely 
evolved  from  the  positive  pole,  while  the  wire  from  which  hydrogen 
should  be  liberated  is  perfectly  quiescent,  owing  to  the  absorption 
by  the  metal;  when  the  surface  is  saturated  there  is  a  rapid 
evolution  of  gas. 

For  lecture  demonstration  the  following  experiment  will  be 
found  the  most  striking : — Provide  a  wire  of  palladium  not  less  than 
three  feet  in  length.  Attach  this  to  a  lever  of  the  third  order,  as 
indicated  by  the  diagram.  Mark  the  normal  position  of  the  index, 
B,  a  light  straw,  then  remove  the  wire,  and  place  it  as  the  negative 
electrode  of  a  battery  decomposing  acidulated  water  for  thirty-five 
to  forty  minutes.  Replace  it  in  its  former  position,  the  wire  having 
expanded,  the  index  will  fall,  C.  Then  heat  the  wire  with  a  spirit- 
lamp,  the  hydrogen  escapes,  burning  along  the  wire,  at  a  short  dis- 
tance from  the  flame  of  the  lamp,  the  index  slowly  rising  past  the 
normal  position,  setting  itself  at  rest  at  A  an  equal  distance  on  the 
other  side  of  zero  to  that  determined  by  the  expansion. 
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Dr.  Hartwiq  has  shown  himself  a  very  clever  compiler  of  popular 
scientific  works,  and  the  present  is  perhaps  the  best  he  has  pro- 
dnced.  The  "  Polar  World  '^  has  always  excited  a  charm  over  the 
minds  of  maritime  nations,  and  the  lovers  of  adventure  in  strange  coun- 
tries. The  varied  forms  of  icebergs  gleaming  in  the  auroral  corusca- 
tions of  the  long  night  of  the  Arctic  regions,  the  temperature  so  low 
that  mercury  solidifies,  the  huge  wastes  of  trackless  snow,  the 
warmer  portions  with  open  water,  the  homes  of  the  walrus,  the 
white  bear,  the  whale,  the  grampus,  and  the  auks — ^these,  together 
with  the  vegetation,  so  diflFerent  from  that  of  temperate  regions,  all 
contribute  to  a  series  of  pictures,  well  represented  in  Dr.  Hartwig^s 
pages,  and  on  which  young  and  old  may  dwell  with  curiosity  and 
delight. 

It  is  not  latitude  alone  that  determines  the  arctic  character  of  a 
given  region ;  as  the  climate  is  affected  by  the  relative  dispositions 
of  land  and  sea,  by  the  influence  of  the  warm  Gulf-stream  currents, 
and  by  the  positions  of  mountain  ranges  and  *their  heights.  After 
passing  from  the  colder  temperate  lands  to  the  polar  zones,  two 
distinctly  characteristic  regions  will  be  observed — that  of  ''the 
forest,  and  that  of  the  treeless  wastes.  The  latter,  comprising  the 
islands  within  the  Arctic  circle,  form  a  belt,  more  or  less  broad, 
bounded  by  continental  shores  of  the  North  Polar  Seas,  and  gra- 
dually merging,  towards  the  south,  into  the  forest  region,  which 
encircles  them  with  a  garland  of  evergreen  ConifereB.*'  When 
trees  cease,  mosses  and  lichens  form  the  chief  vegetation,  and  "  in 
winter,  when  animal  life  has  mostly  retreated  to  the  south,  or  sought 
refuge  in  burrows  and  in  caves,  an  awful  silence,  interrupted  only 
by  the  hooting  of  a  snow  owl  or  the  yelping  of  a  fox,  reigns  over 
their  vast  expanse.'^  With  the  spring  and  summer,  numerous 
flights  of  birds  appear,  and  the  coasts  swarm  with  fish,  gnats 
abound  in  the  swamps,  and  the  scene  is  enlivened  by  flowering 
plants. 

The  "treeless  zone  of  Europe,  Asia,  and  America  occupies  a 
larger  space  than  the  whole  of  Europe.  Even  the  African  Sahara 
and  the  Pampas  of  South  America  are  inferior  in  extent  to  the 
Siberian  Tundri."     Still  larger   are  the  forest  regions,  firequently 

*  **The  Polar  .World  :  a  Popular  Desoription  of  Man  and  Nature  in  the  Arctic  and 
Antarctic  Begiona  of  the  Globe.*'  By  Dr.  6I-.  Hartwig,  author  of  "  The  Sea  and  its 
Living  Wonders  j"  "The  Harmonies  of  Nature;"  "  The  Tropical  World ;"  etc.  With 
eight  Chromo-xylographic  Plates,  three  Maps,  and  numerous  Woodcuts.    Longmans. 
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monotonous  from  the  prevalence  of  the  Coniferas,  but  varied  in 
certain  districts  by  birch  and  dwarf  willows.  The  birch  grows 
farther  north  than  the  pines  and  firs  can  follow ;  and  the  willow 
makes  its  fight  for  life  against  adverse  conditions,  until  it  is  reduced 
to  a  little  shrub.  Many  valuable  timber  trees  belong  to  the  milder 
portions  of  the  Arctic  regions,  and  our  plantations  and  gardens  are 
enriched  by  arctic  species  of  pinus,  abies,  picea,  etc. 

The  power  of  the  human  frame  to  accommodate  itself  to  the 
intense  cold  of  the  Polar  circle  is  truly  wonderful.  Kane  expe- 
rienced a  temperature  so  low,  that  chloric  ether  became  solid,  and 
the  mean  of  his  best  spirit  thermometers  registered  — 68°  and 
— 100°  below  the  freezing  point  of  water.  Not  only  natives,  but 
travellers,  soon  grow  accustomed  to  the  great  cold.  They  get  hungry, 
consume  great  quantities  of  fat  food,  and  maintain  their  animal  heat 
with  surprisingly  little  suffering.  Dr.  Hartwig  cites  Kane's  account 
of  Petersen,  who  lived  for  two  years  at  Upemavik,  and  seldom 
entered  a  room  with  a  fire ;  and  of  George  Riley,  who  could  sleep 
comfortably  on  sledge  journeys  with  no  other  cover  than  a  walking- 
suit,  although  the  temperature  was  — 30°.  The  average  immunity 
from  disease,  and  general  safety  of  Arctic  expeditions,  made  the 
conduct  of  our  Government  in  doing  so  little  for  the  rescue  of 
Franklin  all  the  more  blameable.  A  few  months  on  an  African  or 
West  Indian  station  are  far  more  perilous  than  a  sojourn  in  Arctic 
regions  of  much  longer  duration. 

Dr.  Hartwig  has  culled  from  Arctic  voyagers  many  interesting 
accounts  of  icebergs,  ice  floes,  etc.,  and  has  adorned  his  book  with 
beautiful  plates  of  these  wonders  of  the  Polar  zone ;  and  it  is  neces- 
sary to  familiarize  the  mind  with  their  vast  dimensions  to  enable  us 
to  understand  the  important  action  which  ice  had  in  former  ages  in 
forming  and  shaping  many  of  the  strata  in  our  country,  deposited 
or  modified,  when  our  climate  was  much  more  severe.  A  single 
stranded  iceberg,  roughly  measured  by  Dr.  Hayes,  was  estimated 
to  contain  27,000  millions  of  cubic  feet,  and  to  weigh  2,000  millions 
of  tons.  Another  stranded  iceberg,  seen  by  Ross,  was  4,167  yards 
long,  3,689  yards  broad,  and  51  feet  high  above  the  level  of  the  sea. 
This  monster  was  estimated  at  1,292,397,673  tons  !  Many  of  these 
monster  icebergs  come  down  to  the  sea  from  Polar  rivers  and 
glaciers,  bringing  with  them  prodigious  quantities  of  earthy  matter. 
Tindall  Glacier  has  two  miles  of  sea  front,  and  Humboldt  Glacier, 
connecting  Greenland  with  Washington  Land,  stands  up  300  feet 
above  the  sea,  and  extends  for  sixty  miles  from  Gape  Agassiz  to 
Cape  Forbes. 


THE    rOLAR    WORLD.  153 

When  exposed  to  warmer  air  or  a  warmer  water  current,  icebergs 
become  very  brittle,  and  '^  Scoresby  relates  the  adventure  of  two* 
sailors  who  were  attempting  to  fix  an  anchor  to  a  berg.  They  began 
to  hew  a  hole  in  the  ice,  but  scarcely  had  the  first  blow  been  struck 
when  suddenly  the  immense  mass  split  from  top  to  bottom  and  fell 
asunder,  and  the  two  halves  falling  in  contrary  directions  with  a 
prodigious  crash. ^* 

In  the  "Polar  World ^'  will  be  found  descriptions  of  the  various 
Ajctic  races.  Laps,  Samoyedes,  Ostjaks,  Jakuts,  Tungusi,  Esquimaux, 
etc.,  compiled  in  a  pleasant  way  from  a  great  number  of  sources. 
The  Jakuts  (of  Siberia)  are  stated  to  be  remarkable  for  their  sharp- 
ness of  sight,  and  a  curious  instance  is  mentioned  of  one  of  them 
pointing  to  Jupiter,  and  telKng  Lieut.  Anjou  that  "  he  had  often 
seen  yonder  blue  star  devour  a  smaller  one,  and  then  after  a  time 
cast  it  out  again/^  He  must  have  seen  the  first  and  last  stages  of  the 
transit  of  a  satellite,  a  feat  which  may  have  been  performed  in  other 
places,  as  astronomical  works  mention  several  cases  of  persons  able 
to  see  the  larger  satellites  with  the  naked  eye. 

Arctic  life  requires  ample  digestive  powers,  and  the  heat  necessary 
for  existence  can  only  be  maintained  by  a  large  consumption  of  what 
Liebig  terms  the  respiratory  elements.  In  illustration  of  this,  Dr. 
Hartwig  cites  Captain  Parry,  who,  as  a  matter  of  curiosity,  once  tried 
how  much  an  Esquimaux  would  eat.  In  twenty-four  hours  he  con- 
sumed 4i  lbs.  of  frozen  sea-horse  flesh,  and  the  same  quantity  boiled, 
together  with  one  pound  twelve  ounces  "bread  and  bread  dust.^*  To 
these  solids,  weighing  lOJ  lbs.,  he  added  a  pint  and  a  quarter  of  rich 
soup,  three  rim  glasses  of  strong  spirits,  a  tumbler  of  strong  grog, 
and  one  gallon  and  one  pint  of  water,  nor  did  he  deem  this  supply 
at  all  extraordinary  in  quantity. 

After  describing  the  chief  expeditions  to  the  northern  Polar 
regions,  including  the  disastrous  one  of  Sir  John  Franklin,  and  those 
in  search  of  him.  Dr.  Hartwig  turns  to  the  Southern  Pole,  with 
which  our  acquaintance  is  very  limited.  Sir  James  Ross,  surmount- 
ing the  most  awful  perils,  managed  to  reach  lat.  78°  11  S.,  and  found 
the  way  blocked  by  prodigious  coast  walls  of  ice.  In  77°  5  S.  he 
saw  Mount  Erebus  in  magnificent  eruption,  and  since  his  voyage  no 
one  has  ventured  to  explore  the  mysteries  of  the  Antarctic  Pole. 

As  a  book  of  pleasant  reading,  beautifully  illustrated,  and  hand- 
somely printed,  "  The  Polar  World  "  deserves,  and  will  command,  a 
high  place. 
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ADDITIONAL  NOTES  ON  ''  CARCLAZE,  AN  OLD  CORNISH 

MINE/' 

In  introducing  the  woodcuts,  omitted  from  No.  12  of  The  Student, 
representing  the  form  in  which  the  pure  China-clay,  or  kaoUnite,  is 
seen  to  occur  when  examined  under  the  microscope,  we  may  give  a 
few  additional  particulars  of  the  history  of  the  mine  which  was  the 
subject  of  our  notice. 


In  a  survey  of  the  manor  of  Treverbyn  (in  which  this  mine  is 
situate)  made  in  the  44th  year  of  Queen  Elizabeth,  it  is  spoken  of 
as  a  "  very  good  tynworke  called  Gardes"  while  in  another  survey 
made  during  the  same  reign,  it  is  called  '^  Crikelase  Tynworke/' 
Later  on,  in  the  time  of  the  Commonwealth,  we  read  of  the 
'^Manner  of  Treverbin  Courtney,  with  y*  rights,  members,  and 
appurtenances  scituate,  lying,  and  being  in  y*  County  of  Cornwall, 
pte  of  ye  annexed  Duchy  there,  and  pcell  of  y*  possessions  of  Charles 
Stewart,  late  Duke  of  Comewall,  but  now  settled  on  trusts  for  the 
use  of  y*  comon-wealth."  Further  on,  mention  is  made  of  Carclaze 
as  a  good,  "  Tinne  Worke  knowne  by  y*  name  of  Crucke-glasse/' 

In  our  former  notice  of  this  mine  we  alluded  to  the  existence  of 
adits  or  tunnels  in  the  side  of  the  excavation.  When  Carclaze  was 
worked  wholly  for  tin,  the  ore  was  conveyed  through  one  of  these 
tunnels  more  than  half  a  mile  in  length  to  the  mills  below  to  be 
stamped.  Flat-bottomed  boats  were  sent  by  this  subterranean  canal 
laden  with  the  rough  ore.  The  present  lessees,  in  opening  up  this 
old  adit  or  tunnel,  which  had  in  some  places  fallen  in,  came  upon 
several  of  the  boats  formerly  used  for  the  c€urriage  of  the  tin  ore. 

We  may  add  that  from  four  to  five  thousand  tons  of  China-clay, 
worth  about  £1  per  ton,  are  now  annually  obtained  from  this  pit,  and 
from  a  material  that  was  once  washed  away  as  rubbish. 
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PROGRESS  OF  INVENTION. 

India-rubber  Tubing. — Ordinary  vulcanized  india-rubber  tubing  be- 
comes saturated  with  gas,  which  again  evaporates  at  its  outer  surface, 
causing  a  most  disagreeable  stnell.  An  invention  for  the  prevention  of 
this,  by  coating  the  india-rubber  tubing  with  a  varnish,  has  been  patented. 
The  chief  novelty  in  it  is  that  the  varnish  is  easily  made,  and  it  renders 
the  substance  of  the  tube  impervious  to  gases.  This  varnish  is  composed 
of  linseed  oil,  fine  litharge,  or  white  lead,  in  the  proportion  of  one  quart 
of  oil  to  one  pound  of  litharge.  These  substances  should  be  well  boiled 
together  until  brought  to  a  proper  thickness  or  body,  and  while  hot  the 
composition  is  applied  by  running  it  through  the  tube  to  be  coated  or 
lined.  The  varnish  for  the  outside  is  made  by  mixing  one  quart  of 
linseed  oil  with  half  a  pound  of  litharge,  and  by  adding  to  the  same  about 
a  gill  of  gold  size,  these  ingredients  should  be  well  boiled  together,  and 
while  hot  should  be  applied  with  a  brush  or  a  sponge. 

Indu-rubber  Soles  for  Boots  and  Shoes.— Mr.  F.  J.  Mayall,  the  in- 
ventor of  the  process  just  described,  has  also  patented  a  method  of 
making  india-rubber  soles  for  boots,  etc.  He  applies  to  a  linen,  cloth 
india-rubber  dissolved  in  naphtha,  camphine,  or  other  suitable  solvent. 
With; this  india-rubber  solution  he  mixes  whiting,  sulphur,  litharge,  or 
white  lead,  calcined  magnesia,  lampblack,  and  clay,  in  the  following  pro- 
portions . — Four  pounds  of  rubber,  two  pounds  of  whiting,  one  pound  of 
sulphur,  one  pound  of  litharge,  one  half-pound  of  magnesia,  one  half- 
pound  of  lampblack,  and  two  pounds  of  clay.  When  suiBBcient  of  this 
compound  has  been  applied  to  the  cloth,  it  is  passed  between  rollers,,  the 
surface  being  sprinkled  with  French  chalk  to  prevent  adhesion.  Patterns 
can  be  imprinted  in  this  manner  by  the  use  of  an  impression  cloth,  or 
the  surface  can  be  simply  roughened.  The  sheet  should  be  exposed  for 
three  hours  and  a  half  to  a  temperature  of  60**  Fah.  The  impression  cloth 
is  then  removed  from  the  surface  of  the  india-rubber.  The  cloth  on 
which  the  india-rubber  was  first  spread  can  be  removed,  by  moistening 
it  with  warm  water,  naphtha,  or  camphine.  The  sheet  of  prepared  rubber 
can  be  then  cut  into  any  desired  forms. 

Eeduoino  Aluminum  prom  its  Ores. — Mr.  A.  L.  Fleury,  of  Boston, 
U.S.,  has  patented  the  following  method  of  extracting  aluminum.  He 
mixes  pure  alumina  with  gas-tar,  resin,  petroleum,  or  some  such  sub- 
stance, making  it  into  a  stiff  paste,  which  is  divided  into  pellets ;  and 
these  pellets  or  balls  are  dried  in  a  drying  oven,  then  placed  in  a  strong 
tube  or  retort,  which  is  lined  with  a  coating  of  plumbago.  They  are 
then  exposed  to  a  cherry-red  heat.  The  retort  must  be  sufficiently  strong 
to  stand  a  pressure  of  from  25  to  30  pounds  on  the  square  inch,  and  be 
so  arranged  that,  by  means  of  a  safety-valve  or  tube,  the  necessary  amount 
of  hydro-carbon  gas  can  be  introduced  into  the  retort  among  the  heated 
mixture,  and  the  pressure  of  from  20  to  30  pounds  on  the  inch  be  main- 
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tained.  Hydro-carbon  gas  is  generated  and  pumped  into  tho  retort,  and 
as  it  is  consumed  the  supply  is  maintained.  By  this  process  the  alumina 
is  reduced,  and  the  metal  aluminium  remains  as  a  spongy  mass,  mixed 
with  carbon.  This  mixture  is  then  remelted  with  metallic  zinc,  and 
when  the  aluminum  has  collected  in  the] metallic  state,  the  zinc  is  driven 
off  by  heat.  The  reduction  is  due  to  the  action  of  the  hydro-carbon 
under  pressure.  The  time  for  reducing  one  hundred  pounds  of  alumina 
earth,  cryolite,  or  other  compound  of  alumina  should  not  be  more  than 
four  hours ;  and  when  hydro-cai'bon  gas  can  be  obtained  in  a  heated  and 
compressed  state,  the  reduction  takes  place  in  a  still  shorter  period. 


CORRESPONDENCE. 

VARIATION  IN  LUNAR  PHOTOGRAPHY. 

To  tlie  Editor  of  Hie  Student, 

My  dear  Sir, — I  have  just  met  with  a  somewhat  remarkable  instance 
of  variation  between  the  photograms  of  De  la  Rue,  1858,  Feb.  22,  and 
of  Rutherford,  ]865,  March  6,  which  shows  the  great  importance,  not 
only  of  obtaining  moon  pictures  through  a  series  of  years,  but  also  of 
carefully  and  systematically  examining  them.  Lohrmann,  in  1823,  figured 
a  plain  on  the  S.W.  of  Hipparehus,  surrounded  by  moun- 
tains as  in  the  margin,  with  a  crater  on  the  W.  border, 
which  he  considered  sufficiently  important  to  designate 
as  No.  61,  Sec.  I.  This  crater  he  described  as  a  little  pit. 
On  De  La  Rue's  photogram  the  W.  border  is  traceable 
with  a  very  shallow  crater  on  it  in  precisely  the  position 
indicated  by  Lohrmann.  It  is,  however,  so  faint  on  the  photogram  as  to 
be  easily  overlooked,  and  very  unlike  the  conspicuous  craters  on  the  W. 
of  Hipparchtuf.  This  faint  shallow  crater  appears  on  the  photogram  to  be 
larger  than  drawn  by  Lohrmann.  No  trace  of  it  exists  on  Rutherford. 
The  plain  is  there,  and  the  interior  mountain  border  running,  as  in  De 
La  Rue,  N.N.E.  and  S.S.W^  which  is  not  the  direction  given  by  Lohrmann. 
In  the  position  of  Lohrmann's  crater  is  a  kind  of  platform,  the  middle 
portion  of  which  is  very  slightly  depressed,  and  not  at  all  of  the  character 
shown  on  De  La  Rue's  photogram,  which  clearly  testifies  to  the  accuracy 
of  Lohrmann's  drawing.  The  form  of  the  border  is  decidedly 
different  in  the  two  photograms.  De  la  Rue's  differs  very  slightly 
from  Lohrmann's.  Rutherford's  has  a  projection  from  the  W. 
border,  inclosing  the  site  of  Lohrmann's  crater,  as  shown  above. 

Lohrmann  gives  &*  of  brightness  for  the  surface  of  the  plain  seen  in 
its  meridian.  On  both  photograms  it  is  not  more  than  B'^'G.  1868, 
Dec.  23,  I  found  it  only  4°'3,  at  about  the  samo  epoch  of  phase  as  that  of 
the  two  photograms.     Lohrmann  gives  the  surface  of  the  plain  as  per- 
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fectly  smooth.  On  Rutlierford's  photogram  the  W.  parts  of  the  plain  is 
farrowed  by  a  valley  which  can  be  traced  opening  on  the  floor  of  Hip- 
parchtcs. 

At  the  present  moment  I  have  only  access  to  the  photograms  I  men- 
tioned.    Later  moon  pictures  for  farther  comparison  are  very  desirable. 
I  am,  my  dear  Sir,  yours  very  truly, 

W.  R.  BiRT. 
Cynthia  Villa,  Walthamstow, 
January  29/7*,  1869. 


THE  LATE  TRANSIT  OF  MERCURY. 

To  tlie  Editor  of  tlie  StvdenU 

Sir, — In  Mr.  Lynn's  notes  of  the  late  Transit  of  Mercury,  which 
appeared  in  the  January  number  of  The  Student,  he  mentions  the  appa- 
rent distortion  of  the  planet  shortly  before  passing  off  the  solar  limb. 
No  particulars  of  this  occurrence  having  been  given,  I  venture  to  send  a 
few  notes  of  my  observations,  both  of  this  phenomenon  and  of  others 
which  appear  to  have  escaped  notice  by  your  able  correspondent. 

Just  previous  to  the  contact  of  the  planet  with  the  solar  edge,  I 
thought  I  saw  on  the  side  of  the  planet  farthest  from  the  sun's  limb  a 
circular  slip  appear  detached  from  the  body  of  the  planet,  except  at  the 
S.  (real)  pole,  where  it  was  connected.  It  lasted  but  a  few  seconds,  and 
then  the  planet  resumed  its  original  figure. 

Immediately  after  the  above  appearance  (P)  Mercury  presented  on  the 
same  side  a  flattened  aspect ;  and  soon  after  the  same  flattened  appear- 
ance was  noticed  On  the  side  next  the  solar  limb,  so  that  the  planet 
seemed  to  have  for  a  short  time  a  square  protuberance  on  each  side.  The 
so-called  protuberance  nearest  the  solar  limb  then  suddenly  narrowed 
and  lengthened,  and  assumed  for  an  instant  a  ligature-like  appearance, 
connecting  the  planet  with  the  solar  edge,  much  the  same  as  the  diagram 
shown  in  illustration  of  Mr.  Lynn's  paper.  Immediately  after,  the  planet 
moved  on  to  the  solar  edge,  and  was  seen  for  some  seconds  as  a 
triangular  notch  on  the  sun's  edge. 

This  phenomenon  soon  became  unsteady,  then  jagged,  and  finally 
passed  off  the  solar  disc. 

It  would  be  out  of  place  for  me  to  make  any  remarks  upon  these 
appearances,  but  simply  state  the  phenomena  as  they  appeared  to  me,  and 
to  say  that  I  used  a  small,  but  powerfal  refractor,  and  that  the  atmosphere 
was  tolerably  clear  during  the  observation. — ^Yours,  etc., 

H.  W.  Emons, 
Secretary,  Hackney  Scientific  Class. 

2,  Percy-road,  Wells-street,  South  Hackney,  London,  N.E., 
Fehruary  Qth,  1869. 
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LITERARY  NOTICES. 


Handbook  of  Natural  Philosophy.  By  Dionysius  Lardner,  D.C.L., 
formerly  Professor  of  Natural  Philosophy  and  Astronomy  in  the  Univer- 
sity College,  London.  "  Optics."  Sixth  Thousand.  Edited  by  T.  Oliver 
Harding,  B.A.,  Lond.  With  Two  Hundred  and  Ninety-eight  Illustra- 
tions. (James  Walton.) — This  well-known  work,  now  re-edited  by  Mr. 
Oliver  Warding,  contains  a  large  body  of  optical  information,  illustrated 
by  numerous  diagrams.  In  adapting  it  to  the  present  date  the  editor  has 
not  gone  quite  far  enough  in  his  alterations  and  additions  to  give  complete 
satisfaction.  Thus  the  paragraph  on  spectrum  analysis  is  very  meagre, 
and  the  chapter  on  optical  instruments  contains  no  description  of  a  spec- 
troscope. Mention  is  made  of  Nachet's  binocular  microscope,  but 
Wenham's  far  more  important  pattern  is  omitted.  Under  the  head  of 
telescopes,  those  with  silvered  mirrors  are  left  out,  although  they  are  well- 
known  to  practical  astronomers  as  instruments  of  very  great  importance, 
placing  large  apertures  and  great  accuracy  within  the  reach  of  moderate 
means.  We  think  it  is  a  great  fault  that  ordinary  works  on  optics  do 
not  give  distinct  ideas  of  the  nature  of  light  waves.  Light  propagated 
in  all  directions  from  a  luminous  point  proceeds,  if  not  interrupted,  in 
a  series  of  consecutive  spherical  shells,  and  unless  this  is  understood  the 
term  "  ray "  becomes  associated  with  erroneous  ideas  belonging  to  the 
now  abandoned  theory  of  corpuscular  emission — that  is  of  particles  shot 
out  in  straight  lines. 

Dr.  Lardner  was  not  a  very  accurate  thinker,  and  the  present  editor  has 
not  sufficiently  corrected  his  errors.  Thus  we  are  told  that  *'  the  intensity 
of  light  which  issues  from  a  luminous  point  diminishes  in  the  same  pro- 
portion as  the  square  of  the  distance  iErom  such  point  increases."  We 
have  italicised  the  word  in  which  the  blunder  lies.  It  is  obvious  that  if 
we  walk  away  from  a  luminous  point  we  do  not  thereby  diminish  the 
quantity  of  light  issuing  from  it,  although  our  eyes  may  receive  less  and 
less.  K  the  Lardner  dictum  were  true,  all  the  gas-lights  of  London 
would  be  absolutely  put  out  as  any  particular  traveller  receded  from  them 
in  a  railway  trip. 

The  Elements  op  the  Latin  Syntax:  with  Short  Exercises  for  the 
Use  of  Schools.  By  W.  H.  Harris,  B.A.,  B.Sc,  Lond.  Univ.,  F.G.S. 
(Hodder  and  Stoughton.) — This  is  a  very  praiseworthy  effort  to  make 
Latin  Syntax  more  intelligible  to  pupils.  We  commend  it  to  the  atten- 
tion of  the  scholastic  profession,  and  of  private  students,  in  the  convic- 
tion that  they  will  find  it  a  useful  book. 

The  Theobt  of  Ocular  Defects  and  of  Spectacles.  Translated 
from  the  German  of  Dr.  Hermann  Scheffler.  By  Robert  Brudenell 
Carter,  F.E.C.S.  (Exam.),  Fellow  of  the  Royal  Medical  and  Chirurgical 
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Society,  GonBolting  Sargeon  to  the  Gloacesteraliire  Eje  Institntioii,  with 
Prefatory  Notes  and  a  Chapter  of  Practical  Instrnctions.  (Longmans.) — 
This  is  an  elaborate  treatise  adapted  ezclnslYely  to  professional  use.  It 
deals  mathematically  with  the  varieties  of  optical  defects  to  which  eyes 
are  subject,  and  indicates  the  kind  of  artificial  help  that  will  be  most 
elTective.  It  is  a  learned  painstaking  work,  which  scientific  oculists  and 
spectacle  makers  will  find  worth  studying ;  but  we  could  extract  nothing 
from  it  adapted  to  the  general  reader. 

First  Lessons  in  Ancient  -History  for  Young  People.  By  the  Rev. 
T.  Woolmer,  author  of  "  Child  Training."  (Hodder  and  Stoughton.)— 
Some  parts  of  this  little  book  are  nicely  done,  but  the  author  sticks  to 
the  orthodox  chronology  of  the  creation  of  the  world,  and  places  his 
Egyptian  dates  far  below  Bunsen  and  Lepsius.  About  the  present  state 
of  Egypt  he  talks  great  stuff.  **Her  lands  are  untilled,"  "her  fields 
unsown,"  "  her  cities  deserted,"  etc.,  etc.,  expressions  not  according  with 
fact. 
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Swedish  Abctio  ExpXDrriON  op  1868.— Professor  A.  E.  Nordenskiold  obferrefl,  in 
a  letter  to  the  President  of  the  Boyal  Society,  **  that  the  polar  sea  is  &r  more  open  in 
tlie  automn  than  at  any  other  season  of  tbe  year,  but  that  even  then  the  passage  is  soon 
stopped  by  dense  and  impenetrable  masses  of  broken  ice.  That  during  the  winter  the 
polar  basin  is  covered  by  unbroken  ice,  and  that  the  freezing  of  the  surface  begins  as 
early  as  the  end  of  September.  That  an  autumn  cruise  north  of  80}°  lat.  is  attended 
with  unusual  dangers,  owing  to  the  darkness  and  storms  then  prevailiDg,  no  ship  being 
able  a  long  time  to  sustain  a  night  storm  among  large  rolling  pieces  of  ice  and  a  cold  of 
— 16**  Gent.  If  the  ship  has  the  good  luck  not  to  be  more  or  lees  damaged  by  the  imaToid- 
able  encounters  with  ice  mounts,  it  wUl  soon,  by  the  immediate  freezing  of  the  washing 
waves,  be  itself  quite  covered  and  pressed  down  with  ice.  The  idea  of  an  open  and 
comparatiyely  milder  polar  basin  is  quite  chimerical ;  on  the  contrary,  20^  to  SO'  north 
of  Spitsbergen,  a  region  of  cold  seems  to  begin,  which  no  doubt  stretches  round  the 
pole.  The  only  plan  to  attain  the  pole,  from  which  success  can  be  expected,  is  that 
adopted  by  most  English  arctic  men,  namely,  of  going  northward  by  sledges  in  the 
winter,  either  from  Smith's  Sound  or  Seven  Islands.  The  expedition  is  said  to  have 
collected  valuable  information  on  Arctic  natural  history,  temperature  of  currents,  etc. 

Tbbtuby  Plant  Bbds  op  Nobth  Grbshlaitd. — In  his  annual  address  the  Pre- 
sident of  the  Boyal  Society  stated  that  the  collection  of  fossil  plants  brought  from 
Qreenland  by  Mr.  Whymper,  and  sent  to  Professor  Oswald  Heer  for  examination,  would 
shortly  be  returned  to  London,  and  a  complete  series  of  specimenfl  deposited  in  the 
British  Museum.  The  deposits  belong  to  the  lower  miocene,  and  it  is  remarkable  that 
so  far  north  as  70"*  lat.,  at  Disco,  two  cones  of  magnolia  were  found. 

Nbw  Photomstbio  Stakdabd.— Mr.  Crookes  recommends  as  a  substitute  for  the 
**  sperm  candle,"  which  ii  apt  to  vary,  a  glass  lamp  holding  about  two  ounces.  The 
aperture  for  the  wick  is  0*25  of  an  inch  in  diameter,  and  the  wick  is  composed  of  fifty* 
two  piecea  of  platina  wire  held  in  a  platina  tube.  The  fuel  is  alcohol  sp.  g.  805,  aad  pure 
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benzol  boiling  at  81"  C,  mixed  in  the  proportion  of  5  to  1.  The  photometer  he  uses 
operates  with  polarized  light,  and  is  upon  the  same  principle  os  one  bj  M.  Jansen. 

Micsoscopio  Plaints  and  Aniicaus  in  Eruptive  Bocks.— In  a  pamphlet  pub- 
lished at  Leipzig,  *'  Dber  eine  Mikroskopische  Flora  and  Fauna  Krystallinisoher  Massen- 
gesteine  (eruptivgesteine)  Ton  Gustay.  Jenzsch/*  the  author  speaks  of  numberless  forms 
of  plants  and  animals  met  with  by  him  in  polished  sections  of  certain  rocks  called 
eraptiye,  and  supposed  to  be  of  igneous  origin.  He  instances  the  Melopjr  of  Zwickau, 
and  a  quartz  porphyry  of  Halle.  He  has  met  with  diatoms,  polythalama,  and  polycystina* 
and  rarely  with  arcellee  amongst  the  "  polygastrio  "  infusoria.  He  describes  zoospores 
and  the  conjugation  of  algs.  He  likewise  speaks  of  a  new  infiisorian  "  Bynchopristis," 
and  a  rotifer  "  Trikolos.*' 

Dbsoent  of  Giacisbs. — ^The  Bev.  Canon  Moseley  comes  to  the  conclusion,  from 
mathematical  calculation,  that  the  weight  of  a  glacier,  together  with  the  weight  of  any 
snow  mass  behind  it,  would  not  account  for  its  peculiar  descending  motion  at  the 
slopes  which  are  observed.  The  glacier  moves  not  as  a  whole,  but  with  different 
velocities  in  different  parts.  **  It  moves  faster  at  its  surface  than  deeper  down,  and  at 
the  centre  of  its  surface  than  at  the  edges."  Thus  it  suJBTers  constant  disruption,  and 
the  parts  are  reunited  by  regelation,  as  Faraday  explained.  The  displacement  of  par- 
ticles one  over  the  other  in  this  motion  is  known  in  mechanics  as  9heaHng^  and  Mr. 
Moseley  shows  that  the  resistance  to  this  movement  is  so  great  that  the  weight  of  the 
mass  could  not  account  for  its  descent ;  and  that  some  other  force  much  greater,  and 
producing  internal  molecular  displacements,  must  come  into  play.  (See  "  Proc.  Boy. 
Soc.") 

TzNDALL  ON  BLUE  Set  AND  PoLABizATiON  OF  Sey  Lioht.— For  the  details  o^ 
Professor  Tyndall*s  experiments  we  must  refer  our  readers  to  the  "  Proceedings  of  the  Boyal 
Society.*'  He  uses  a  glass  tube  about  a  yard  long,  and  2\  to  3  inches  wide,  into  which 
he  introduces  the  vapour  to  be  examined,  and  then  illuminates  it  in  a  dark  room  with  a 
beam  of  electric  light.  Yapours  are  selected  which  suffer  chemical  decomposition 
when  thus  acted  upon,  and  form  precipitates.  He  says,  *'  by  graduating  the  quantity 
of  vapour,  this  precipitation  may  be  rendered  of  any  degree  of  fineness,  forming  par- 
ticles distinguished  by  the  naked  eye,  or  particles  wliich  are  probably  far  beyond  the 
reach  of  our  highest  microscopic  powers.  There  is  no  reason  to  doubt  that  particles 
may  be  thus  obtained  whose  diameters  constitute  but  a  very  small  fraction  of  the  length 
of  a  wave  of  violet  light."  When  the  vapours  are  sufficiently  attenuated  and  illu- 
minated by  an  electric  beam,  a  blue  cloud  appears  visible  in  a  dark  room,  but  not  in 
ordinary  daylight.  These  particles  polarize  light,  but  not  according  'to  '*  the  law  of 
Brewster,  which  makes  the  index  of  refraction  the  tangent  of  the  polarizing  angle." 
Employing  substances  of  widely  different  refractive  indices,  he  has  found  the  finely- 
divided  matter  of  the  "  blue  cloud"  give  a  maximum  of  polarization  in  a  direction  at 
right  angles  to  the  illuminating  beam.  He  considers  that  water  particles  in  the  more 
minute  state  of  division  exist  in  the  higher  regions  of  the  atmosphere,  and  have  the 
same  effect. 

Plant  BsMAiNa  intbbstsatifisd  with  BASALT.^At  a  recent  meeting  of  the 
Geological  Society,  Mr.  W.  H.  Bailey  described  a  layer  of  red  clay,  4  to  8  incheii  thick, 
separated  by  a  conglomerate  bed  from  the  underlying  basalt,  and  from  the  upper  layer  of 
basalt  by  earthy  beds,  aud  containing  fir  cones,  leaves  of  dicotyledonous  plants,  and  a 
few  elytra  of  beetles.  Mr.  David  Forbes  remarked  that  the  exutence  of  this  leaf-bed 
might  be  regarded  as  affording  ground  for  belief  in  the  non-igneous  origin  of  basalt,  but 
from  experiments  he  had  made  he  found  half  an  inch  of  clay  sufficed  to  protect  vegetable 
forms  from  destruction,  when  a  mass  of  melted  slag  was  allowed  to  flow  over  them. 
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THE  ANNBLIDAN  WORMS,  OR  AMfEUDBS  (ANNELIDA). 

BY  W.  BAIED,  M.D.,  F.E.S.,  F.L.S.,  ETC. 

'      FIRST  ORDEB.-EBRANTIA, 
(With  a  Coloured  Plate.) 

Family  of  Aphrodisbans,  Sea  Mice.  —  The  Aphrodiseans 
(Aphroditidaa),  thougli,  perhaps,  not  the  type  pf  the  free  wan- 
dering Annelides  {Annelida  errantia),  are  usually  the  first  that 
authors  describe.  Quatrefages  considers  them  as  the  .  aberrant 
group  of  this  order,  though,  at  the  same  time,  he  commences 
his  arrangem'fent  with  them.  The  greater  number  diflFer  in  form 
from  the  bulk  of  the  wandering  Annelides;  for,  instead  of  being 
long  and  slender .  like  the  Nereids  and  Phyllodoces,  for  instance 
(Plate  in..  Figs.  3  and  4),  they  are  generally  short,  rather 
broad,  and  more  or  less  oval  in  shape.  The  chief  character,  how* 
ever,  is  the  possession  of  a  certain  number  of  membranous  organs, 
like  scales,  which  have  been  described  by  Savigny  as  resembling 
the  wing  cases  of  beetles,  and  hence,  by  him  called  elytra,  a  name 
adopted  by  most  authors  since  his  time.  These  scales,  or  elytra, 
are  fixed  to  the  base  of  the  superior  branch  of  the  feet  by  means  of 
a  short  peduncle,  and  lie  along  the  back  in  a  double  series,  covering 
it  like  a  coat  of  mail  (Plate  III.,  Fig.  1).  They  are  composed  of 
two  cutaneous  layers,  applied  one  against  the  other,  but  capable  of 
being  separated  so  as  to  become  vesicular.  At  certain  seasons  of 
the  year  these  vesicular  scales  are  fiUed  with  ova;  they. are  thus 
useful  in  the  reproductive  system,  and,  as  I  have  previously 
mentioned,  serve  also  as  organs  for  aerating  the  blood.  They  are 
various  in  number  and  position,  and  do  not  occur  on  all  the  feet. 
Generally,  they  alternate  with  the  cirri;  those  feet  which  possess 
elytra  being  deprived  of  cirri,  whilst  those  which  do  not  possess 
scales  are  provided  with  these  organs.*  The  presence  of  feet,  fur- 
nished with  scales  which  alternate  with  other  feet  destitute  of  these 
appendages,  is  one  of  the  most  important  characters  of  the  group. 

In  our  sketch  of  the  respiratory  system  of  the  Annelides  we 
have  taken  particular  notice  of  .the  branchiss.  In  ,many  they  are 
well  developed,  and  attract  attention  by  their  peculiar  form.  In 
the  Aphrodites,  however,  these  organs  are  very  small,  are  hidden 
under  the  scales,  or  elytra,  and  merely  present  the  appearance  of 
small  cutaneous  eminences,  like  minute  nipples.  In  some  of  the 
*  An  exception  to  this  rule  is  that  of  the  genus  Sigftlion. 
VOL.  III. — ^NO.  111.  M 
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species  they  are  so  small  as  almost  to  escape  notice ;  bnt  not  so  are . 
the  cirri.  These  are  two  in  number  on  the  feet  which  posset  Ibsm* 
The  inferior  is  very  small  in  general^  except  on  the  first  segment  of 
the  body,  but  the  superior  is  long,  and  subulate  in  form.  These 
appendages  are  always  attached  to  the  feet,  and  in  many  species  of 
the  group  present  good  characters  for  distinguishing  them.  The 
feet  themselves  are  divided  into  two  branches,  very  distinct  from 
each  other,  one  called  the  doisal,  the  other  the  ventral  (Plate  II., 
Figs.  23  and  24*)  •  On  each  of  these,  in  the  very  substance  oC  the 
foot,  there  is  always  present  one  spine  (acicula),  and  one  or  two 
bundles  of  bristles,  or  setsd,  spring  from  each  of  the  branches  into 
which  the  foot  is  divided.  The  setsB  of  the  dorsal  branch  are  some- 
times very  complicated  in  structure  (Plate  11.,  Figs.  15, 16,  and  17); 
those  of  the  ventral  are  simple,  or  forked. 

The  sea-mouse  {Mus  marinu8  of  LinnsDus),  or  Aphrodita  aeu^ 
leaia,  is  a  common  worm  on  our  coasts,  and  is  frequently  thrown 
ashore  on  our  sands  after  a  high  tide.  Of  all  the  Annelides  known 
to  us,  in  Grreat  Britain  at  least,  the  sea-mouse  is  the  most  brilliant 
in  the  iridescent  colours  of  its  bristles.  "  Reflecting  the  sunbeams 
from  the  depths  of  the  sea,''  says  LinnsBus,  "  it  exhibits  as  vivid 
colours  as  the  peacock  itself  spreading  its  jewelled  train.''  It 
frequently  occurs  ten  inches  in  length,  and  is  of  an  oval  shape. 
The  back  of  the  animal  is  of  a  dull  colour,  and  the  scales  are  com- 
pletely concealed  by  a  matted  covering  of  fine  bristles,  closely  inter- 
woven, so  as  to  resemble  a  kind  of  felt.  The  beautiful  iridescent 
hues  mentioned  above>  and  at  page  104,  belong  entirely  to  the 
immense  number  of  long  hairs,  or  flexible  setse,  with  which  the 
sides  are  clothed  (Plate  II.,  Fig.  13). 

It  creeps  at  a  slow  pace,  and,  as  we  are  informed  by  Dr.  Johnston, 
is  a  favourite  prey  of  the  cod-fish,  in  whose  stomach  specimens,  in 
a  perfect  condition,  are  sometimes  found. 

Another  species,  the  porcupine  sea-mouse  {Aphrodita  hystri^, 
also  a  native  of  our  coasts,  differs  from  this  one,  particularly  in 
having  none  of  the  felty  covering  on  the  back,  but  displays  the 
scales,  or  elytra,  ranged  in  a  double  series  along  the  whole  length. 
We  have  figured  this  species  in  our  Plate  III.,  Fig.  1.  It  is  not  so 
large  as  the  common  sea-mouse,  being  only  two  or  three  incheis 
long,  nor  is  it  so  brilliant  in  its  colours.  The  back  is  covered  with 
large  irregularly  heart-shaped  scales,  fuid  the  sides  are  spinous,  with 
golden  and  brown-coloured  setsa.  The  ventral  branch  of  the  feet 
is  large,  conical  in  shape,  and  of  a  brownish-yellow  hue.  On  the 
elytra-bearing  feet  we  see  two  fetsciculi  of  bristles.    That  implanted 
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immediately  on  the  outside  of  the  scales  has  the  setaB  spread  out 
upon  them,  and  are  subnlate,  not  denticulated,  slightly  curred,  and 
of  a  clear  brown  colonr,  with  golden  reflections.  The  second  fascicle 
is  inserted  more  externally  still  upon  a  tubercular  peduncle,  and  the 
bristles  are  long,  very  stout,  and  terminate  in  a  lanceolate  point, 
with  tiie  edges  denticulated,  the  teeth  curving  down  towards  the 
base.  These  are  the  barbed  arrow-shaped  setae  described  above, 
and  represented  in  Plate  11.,  Figs.  15,  16,  and  17.  The  dorsal 
branch  of  those  feet  which  do  not  possess  scales  or  elytra  (Plate  II., 
Fig.  24)  has  a  single  bundle  of  bristles,  which  are  less  strong  than 
those  of  the  corresponding  branch  of  the  other  feet,  and  instead  of 
being  barbed,  are  merely  sharp-pointed  and  simple,  not  denticulated. 
The  setad  of  the  ventral  branch  are  the  same  iu  both  feet,  are  less 
numerous,  and  forked  at  the  extremity. 

The  porcupine  sea-mouse  occurs  chiefly  on  our  southern  coasts, 
as  at  Weymouth,  Falmouth,  etc.  Milne  Edwards  states  it  to  occur 
only  in  the  Mediterranean,  and  on  the  coast  of  France ;  but  it  is  now 
known  to  inhabit  our  shores  also. 

Belonging  to  this  group  of  Aphrodiseans,  there  is  another  set  of 
worms  with  scales  on  their  back,  several  species  of  which  are  found 
on  the  British  shores.  These  belong  to  the  genus  Lepidonotus,  or 
the  scale-back  worms  as  they  are  called.  They  difier  from  the 
Aphrodites,  or  sea-mice,  in  many  respects,  especially  in  the  armature 
of  the  mouth,  and  the  position  of  the  elytra  on  the  inferior  part  of 
the  body.  Some  have  the  back  completely  covered  by  these  scales, 
whilst  others  have  it  naked  in  the  centre,  and  others,  again,  have 
scales  only  in  a  small  portion  of  the  body.  The  spedes  which 
inhabit  the  coasts  of  Great  Britain  are  a  decidedly  carnivorous  set 
of  animals.  Dr.  Johnston  informs  us  that  they  prey  upon  living 
invertebrate  animals,  .and  that  the  stronger  individuals  among 
them  do  not  hesitate  to  kill  and  eat  the  weaker  of  their  own  and 
allied  species. 

One  of  the  most  common  of  our  British  species  is  the  rough- 
Bcale-back  (Lepidotiotus  aquamaius).  It  varies  much  in  size,  ac- 
cording to  the  situation  in  which  it.  occurs,  being  from  one  to  two 
inches  in  length,  and  about  a  quarter  of  an  inch  in  breadth.  It 
occurs  in  most  parts  of  our  coasts.  I  have  often  found  it  nestling 
among  dead  shells,  such  as  those  employed  in  making  oyster  beds, 
and  have  dredged  it' from  a  depth  of  six  to  ten  feek  Usually  slow 
in  its  motions,  it  appears  dull  and  languid ;  but  when  disturbed,  it 
can  run  with  considerable  speed,  though  it  swims  with  difficulty. 
Those  who  have  watched  its  motions  say  it  retreats  from  the  light. 
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quitting  its  liaunts  cautiously  and  timidly  at  nighty  as  if  dreading  its 
enemies^  or  as  if  it  were  in  quest  of  prey.  In  colour,  it  is  of  a 
uniform  cinereouis  brown  on  the  back,  but  the  belly  is  of  a  pearly 
lustre  and  occasionally  iridescent.  In  shape  it  is  rather  depressed, 
and  is  of  about  equal  breadth  at  the  two  extremities.  The  back  is 
furnished  with  twelve  pairs  of  scales,  each  of  which  meets  and 
slightly  overlaps  its  opposite  fellow  in  the  centre,  and  thus  covers 
the  whole  surface.  They  are  rather  large  in  comparison  with  the 
size  of  the  animal,  are  roughened  all  over  with  minute  brown  granu- 
lations, and  are  ciliated  on  the  otiter  edges.  The  head  is  completely 
covered*  by  the  first  pair  of  scales ;  but  when  exposed  it  shows 
itself  of  a  reddish  hue,  and  exhibits  four  small  black  eyes,  three 
(so  called)  antennae,  bulbous  near  the  point,  and  two  palpi  longer 
than  the  antennae  and  swollen  near  the  apex.  The  cirri,  attached 
.  to  the  feet^  are  white,  but  ornamented  with  a  black  ring  a  little 
below  the  sharp  point  in  which  they  terminate.  They  originate 
from  above  the  dorsal  branch  of  every  alternate  foot,  and  under  the 
scales.  The  animal  has  twenty-five  pairs  of  feet,  and  the  bristles, 
which  spring  from  the  two  divisions  (dorsal  and  ventral),  are  of  a 
golden  yellow  colour.  Those  belonging  to  the  dorsal  branch  are  of 
two  kinds,  one  slender,  flexible,  and  subulate  in  form ;  the  other 
rather  stouter,  gently  curved,  pointed,  and  serrulated  for  about  half 
their  length  (Plate  11.,  Fig.  9).  Those  of  the  ventral  branch  are 
still  stouter  and  longer,  slightly  bent  near  the  tip,  and  serrulated 
with  a  short  series  of  teeth  on  the  outer  edge  (Fig.  11).  There  are 
about  270  of  these  bristles  in  each  segment,  and  as  there  are  twenty- 
five  pairs  of  feet,  we  thus  have  7230  setae  of  exquisite  structure  in 
«ach  individual. 

^'  These  details,"  says  Mr.-  Gosse,  ''  convey  but  a  feeble  and  im- 
perfect notion  of  the  numerous  and  elaborate^contrivances  which  are 
«o  profusely  bestowed  upon  these  mean  and  grovelling  worms ;  but 
they  show  how  careful  is  their  Creator  of  their  well  being ;  how 
lavish  of  his  mercies  towards  his  meanest  creatures.'' 

Tbere  is  a  curious  species  of  scale-back  worm  occarring  on  our 
southern  coasts  and  in  Ireland.  .  It  is  found  also  on  the  coast  of 
France. 

Oersted,  Johnston,  and  other  authors  limit  the  generic  appellation 
.  Polynoe  to  this  worm,  though  Milne  Edwards  and  many  others 
bestow  the  name  of  Polynoe  on  all  the  species  of  Lepidonotus  alike. 
The  worm  under  consideration  is  the  scolopendra-like  scale-back 
(Polynoe  scolopencbina).  It  is  of  a  linear,  elongated  form,  and  is 
frequently  found  four  inches  in  length.  The  most  marked  di£ference 
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between  the  genera  Lepidonotos  and  Polynoe  (as  now  restricted)  is, 
that  the  species  belonging  to  the  latter  are  very  long  and  slender, 
and  the  hinder  portion  of  the  body  is  generally  left  uncovered  by 
the  scales,  which  are  not  so  well  developed  as  those  of  Lepidonotus. 
It  is  difficult,  says  Dr.  Johnston,  to  describe  the  colouring  of  this 
fine  worm.  The  general  hue,  however,  of  the  dorsal  part  of 
the  body  is,  according  to  M.  Milne  Edwards,  who  describes  it  from 
the  living  worm,  brownish,  with  a  yellow  band  running  down 
throughout  its  whole  length,  and  having  a  row  of  brown  spots,  one 
occurring  on  each  segment.  Towards  the  base  of  the  feet  we  see 
several  streaks  of  yellowish  red,  and  a  small  yellowish  spot,  corres- 
ponding to  the  rather  elevated  branchial  tubercle.  The  dorsal 
cirri  are  brown,  and  the  scales  of  the  back  of  a  light  brownish 
colour,  marbled  with  white.  The  feet  are  yellowish,  and  the  head, 
when  uncovered  by  the  scales,  is  of  a  rosy  tint.  The  scolopendra- 
like  scale-back  is  a  timid  animal,  hving  in  sheltered  places,  and 
what  is  curious  in  its  history  is,  that  it  frequently  forms  for  itself  a 
kind  of  tubular  case,  constructed  of  sand  and  fragments  of  shells, 
agglutinated  together  by  a  mucus  given  off  from  its  body,  as 
in  the  case  of  the  Terebellae,  in  whose  company  it  is  generally 
found. 

Another  species  of  scale-back  worms,  belonging  to  a  group 
called  by  Milne  Edwards  the  Vermiform  Aphrodiaeans,  is  the 
Sigalion,  a  long,  narrow  worm,  with  numerous  scales  continued  to 
the  end  of  the  body.  The  most  remarkable  difference  between  this 
genus  and  Lepidonotus  is,  that  the  scales  and  cirri  occur  simul- 
taneously on  the  feet,  instead  of  alternating.  One  species  was 
described  as  British,  by  Dr.  Johnston,  in  ^'  Loudon's  Magazine^"  in 
1833,  under  the  name  of  the  Boa-shaped  Sigalion  {Sigalion  boa). 
This  fine  worm  is  about  eight  inches  long,  and  only  a  quarter  of  an 
inch  in  breadth.  The  scales  are  about  140  in  number  on  each 
side,  and  the  feet  are  very  numerous.  These  organs  are.  divided, 
as  in  Lepidonotus,  into  two  branches,  the  dorsal  branch  having 
setaceous,  simple  setae,  serrulate  on  the  upper  half  (Plate  II., 
Pig.  9),  those  of  the  ventral  being  compound  and  billhook-shaped 
(Fig.  19). 

When  placed  in  a  basin  of  sea-water,  this  animal,  we  are 
informed,  appears '  sluggish ;  but  it  burrows  in  loose  sand  with 
great  rapidity,  being  enabled  to  do  so  by  the  play  of  its  innu- 
merable feet. 

Family  Amphinomacea. — ^The  anneloids  belonging  to  this  group 
differ  in  some  essential  particulars  from  the  Aphroditacea.   ^  They 
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possess  no  scales  or  elytra^  but  have  an  nnintermpted  series  of 
arborescent  or  shrab-like  branchiae  on  each  side  of  the  body, 
attached  to  almost  every  segment,  and  nsnally  not  alternating  with 
cirri.  In  the  restricted  family  Amphinomidee,  there  is  a  crest  or 
fleshy-looking  caroncle  on  the  back  of  the  month  segment,  which  id 
more  or  less  prominent  and  well  developed.  The  animals  are  in 
general  more  vermiform  than  the  Aphrodites  or  sea-mice,  and  the 
feet  are  divided  into  two  branches  of  considerable  size,  placed  at  a 
little  distance  from  each  other.  These  large  branches  are  each 
provided  with  a  fascicle  of  bristles ;  those  of  the  dorsal  branch  being 
in  general  long,  nomerons,  capillary,  and  terminating  in  a  fine  point, 
serrated  for  a  greater  or  less  distance  below  the  apex,  those  of  the 
ventral  being  either  strong  and  simply  curved  (Plate  11.,  Fig  1) 
or  fnrcate.  There  are  no  species  of  the  genus  Amphinome  found  in 
Great  Britain,  being  natives,  for  the  most  part,  of  warm  climates; 
but  some  of  the  representatives  possess  such,  lovely  and  brigbt 
colours,  that  we  have  been  induced  to  figure, one  (Plate  III.,  Fig.  2), 
Amphinome  didymobrcmchiata. 

This  fine  species  is  one  of  the  most  beautiful  of  them  all.  It  is 
about  five  or  six  inches  long,  the  back  is  generally  of  a  light  olive 
green  colour,  and  the  segments  of  the  body  are  rather  narrow,  and 
separated  from  each  other  by  a  fine,  nearly  black  line.  The  belly  is 
light  yellow,  and  the  caruncle  or  crust,  and  the  branchiaa  on  each 
side,  are  of  a  bright  carmine.  The  setse  of  the  first  are  long,  nu- 
merous, very  fine  and  slender,  and  of  a  pure  white.  The  caruncle  or 
crest  is  large  and  fleshy,  covering  nearly  five  of  the  first  segments. 
The  branchias  are  peculiar  in  form,  from  which  it  derives  its  specific 
name.  In  most  of  the  species  these  organs  have  only  one  branch ; 
but  in  this  they  are  divided  into  two,  not  arising  from  the  same 
stem,  but  at  a'Uttle  distance  from  each  other,  both  being  arbnscular 
in  form.  The  seta  of  the  dorsal  branch  of  the  foot  are  exceedingly 
numerous,  straight,  sharp-pointed,  and  slightly  serrated  on  the 
edge ,'  those  of  the  ventral  branch  are  stouter  than  those  of  the 
dorsal,  are  rather  blunt,  somewhat  curved  at  the  extremity,  and  are 
toothed  or  bluntly  serrate  near  the  point.  The  cirri  are  rather 
slender,  and  tinged  with  carmine  near  the  free  extremity.  This 
species  is  a  native  of  the  sea  neai*  the  Island  of  Ascension,  and 
Mr.  Watson,  who  first,  I  believe,  brought  specimens  to  this  country, 
informs  me  that  they  are  collected  there  by  the  boatmen  who  sell 
them  to  the  visitors  to  the  island  as  objects  of  curiosity.  They 
pretend  that  they  are  of  a  venomous  nature,  and  are  able  to  inflict 
serious  wounds  upon  those  who  incautiously  handle  them.     Mr^ 
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Aldef^  whoBd  name  is  well  known  as  an  able  and  enthnsiastio  natn- 
Talist^  informed  Dr.  Johnston  that  the  specieB  of  sea-moase  pre- 
viously mentioned^  the  porcupine  sea-moose  {Aphrodita  hyatrix), 
"  are  very  inconvenient  neighbours  in  a  bottle^  as  their  sharp  spines 
stick  into  everything^  and  in  examining  the  contents  of  a  dredge 
where  they  are,''  he  adds,  "  they  pierce  the  fingers,  breaking  in, 
and  becoming  very  painful/'  These  Ascension  boatmen  may  be 
aware  of  something  of  the  same  nature,  and  no  doubt  the  numerous 
setss  with  which  the  feet  of  this  worm  are  clothed  are  powerful 
weapons  of  offence  and  defence  against  those  animals  which  prey 
upon  them,  and  may  at  times,  in  like  manner  as  those  of  the  porcu- 
pine sea-mouse  mentioned  by  Mr.  Alder,  prick  the  fingers  of  those 
who  incautiously  handle  them  when  alive.  A  similar-looking 
species  was  taken  by  M.  Bory  St.  Vincent,  amongst  the  rocks  and 
lava  off  the  coast  of  Metava  in  the  Morea.  The  colours  of  this 
species  were  almost  as  bright  as  the  one  just  mentioned,  and  it  is 
rather  remarkable  that  both  are  natives  of  the  vicinity  of  volcanic 
islands.  It  is  curious  that  worms  of  this  brilliant  character  should 
be  found  buried  in  the  ocean  where  no  mortal  eye  can  observe  them. 
Doubtless,  these  resplendent  colours  are  of  some  use  to  the  animal 
so  highly  adorned,  though  we  may  not  exactly  understand  it ;  but 
we  areistrongly  reminded  of  the  beautiful  words  of  the  poet : — 

**  Full  many  a  gem  of  purest  nj  serene, 
The  dark  unfsthomed  cayes  of  ocean  bear. 
Full  many  a  flower  is  bom  to  blush  unseen. 
And  waste  its  iweetaess  on  the  dasert  air." 

One  or  two  species  of  an  aUied  genus,  named  Euphrosyne,  are 
natives  of  our  seas.  One  of  them,  Euphrosyne  foliada,  has  been 
taken  on  the  coast  of  Ireland  and  at  Weymouth*  In  this  species 
the  oiest  is  erect  and  linear ;  but  the  branchias  are  rather  small, 
being  no  longer  than  the  seta^  of  the  feet.  The  colour  of  this  An- 
aelide  when  alive  is  said  to  be  of  a  fine  cinnabar  red,  very  bright 
apozL  the  branchiss,  and  mixed  with  yellow  and  green  on  the  back. 
The  cirri  are  yellow  with  a  red  line  running  along  the  centre.  The 
crest  is  of  a  brighter  red  than  the  back ;  the  belly  is  of  vinus  colour, 
and  a  bright  red  line  runs  down  the  middle.  Mr.  Gosse,  who  has 
observed  it  when  alive  in  Weymouth  Bay,  says  that  the  colours  of 
his  specimen  were  less  vivid.  '^  I  should  designate  the  hue,"  he 
says,  ^'  to  be  of  a  bright  cinnamon  red,  rather  than  cinnabar ;  and 
the  median  line  of  the  ventral  surface  is  purplish."  In  length  it  is 
three-quacters  of  an  inch. 
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Family  '  Eunicej:. — ^^  The  worms  belonging  to  this  group  axe 
peculiarly  formed  with  regard  to  their  masticatory  organs.  Their 
proboscis  is  shorty  but  has^  articulated  on  its  base^  from  seven  to  nine 
solid  jaws^  placed  one  above  the  other^  and  approximated  beneath 
so  as  to  rest  on  a  kind  of  inferior  lip  of  a  similar  or  even  more  solid 
structure.  The  species  are  generally  of  a  linear^  elongated^  almost 
cylindrical  form,  and  the  body  is  composed  of  numerous  segments. 
They  have  no  scales  or  elytra  on  the  body,  and  may  or  may  not 
possess  branchisB  or  gills  on  their  feet.  These  latter  organs  consist 
of  only  one  branch,  but  are  furnished  with  one  or  more  fascicles  of 
bristles.  In  the  genus  Eunice  the  spines  are  provided  with  branchise 
which  are  very  distinctly  and  well  developed.  They  are  fixed  im- 
mediately above  the  upper  or  dorsal  cirrus,  and  are  more  or  less 
pectinate  or  comb-like  in  their  structure.  Standing  erect  as  minute 
combs  at  the  dorsal  base  of  each  foot  of  the  body,  to  use  the  words 
of  Mr.  Williams,  these  branchise  impart  to  all  the  species  a  graceful 
and  characteristic  appearance.  The  Eunices,  even  on  our  own 
coasts,  are  of  considerable  size;  but  some  of  the  exotic  individuals 
measure  more  than  four  feet  in  length,  and  possess  more  than  four 
hundred  segments  in  the  body.  The  jaws  are  remarkable  bodies; 
as  represented  in  Plate  II.,  Fig.  5,  they  are  three  pairs,  and 
are  powerful  organs.  The  two  uppermost  are  large,  simple^ 
and  curved  at  the  point  {h  b) ;  the  two  inferior  are  shorter,  but 
thicker  and  more  massive  than  the  superior,  and  are  toothed  in  the 
inner  margin  (cc).  The  third  pair  are  called  denticles  by  Quatre- 
fages,  are  small  and  armed  with  teeth  on  their  fore  margins  {dd). 
On  the  inferior  part  of  the  proboscis  we  see  the  inferior  or  sternal 
lip  (Fig.  5,  a),  upon  which  these  jaws,  as  it  were,  rest.  This  con- 
sists of  two  flattened  bodies  united  strongly  to  each  other  in  the 
centre,  and  free  from  teeth  on  the  margin.  The  jaws  are  all  solid 
horny  bodies,  but  the  lip  itself  is  almost  calcareous  in  structure. 
The  species  from  which  the  figure  of  these  jaws  is  taken,  Eunice 
(Marphysa)  aanguinea,  the  Sanguine  Eunice,  is  the  finest  of  all 
our  European  species.  It  was  first  described  by  the  celebrated 
naturalist  and  historian  of  the  lower  animals  of  our  coasts,  Colonel 
Montagu,  who  discovered  it  on  the  southern  shores  of  England. 

In  size  it  far  surpasses  all  our  other  British  species,  being  fronr 
fifteen  to  twenty-four  inches  in  length,  and  as  thick  as  a  man's 
fiuger,  the  body  consisting  of  three  hundred  segments.  Most  of 
the  species  of  the  genus  Eunice  are  furnished  with  two  tentacular 
cirri  on  the  second  segment  of  the  body ;  but  the  Sanguine  Eunice 
differs  from  all  our  others  in  the  absence  of  these  organs,  and  this 
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want  of  tentacular  cirri  has  caused  it  to  be  raised  to  the  rank  of  a 
separate  genus,  called  Marphysa.  The  colour  of  the  body  when  it 
is  alive,  is  generally  of  a  deep  green,  with  intensely  red  branchiae. 
But  these  colours  vary  very  much  according  to  the  situation  in  which 
these  animals  occur.  "When  they  are  found,  as  they  often  are,  in 
the  clefts  of  rocks,  sheltered  there,  and  living  in  a  sort  of  gallery, 
which  they  construct  for  themselves,  they  are  richer  in  their  tints, 
and  are  adorned  with  metallic  and  iridescent  hues.  If  taken  amongst 
sea  weeds  and  Zosteras  in  a  muddy  bottom,  they  partake  somewhat 
of  the  dull  colours  of  their  residence,  become  less  brilliant,  and  of  a 
darker  hue. 

Amongst  the  other  genera  belonging  to  this  group  of  Buniceans, 
there  are  one  or  two  which  inhabit  tubes.  Such  is  the  Sao  {Northia 
iubicola  of  Johnston,  the  Nereis  tubicola  of  Miiller),  and  the  Onuphis 
conchilega  of  Sars.  The  former  of  these  worms,  the  Sao,  lives  in  a 
tube  which  it  constructs  for  itself,  and  which  presents  the  exact 
appearance  of  a  quill  pen.  It  is  of  a  homy  substance,  about  four 
inches  long,  smooth  and  transparent,  and  somewhat  flexible.  Living 
in  soft  mud,  the  animal  immerses  in  it  one  end  of  this  tube,  and 
protrudes  the  other  end  to  some  distance.  The  habits  of  this  worm 
have  been  described  with  great  accuracy  by  Dr.  Johnston,  whose 
words  we  quote : — 

"  One  unceasing  object  of  its  life,"  he  says,  '^  is  the  capture  of 
prey.  For  this  end,  it  must  protrude  the  anterior  portion  of  the 
body  beyond  its  tube,  and  raise  itself  above  the  surface  of  the  mud, 
and  remain  in  this  position  on  watch.  To  enable  the  worm  to  do 
this  with  ease,  is,  I  conjecture,  the  office  of  the  forceps-like  bristles 
of  the  feet  (Plate  I.,  Fig.  7) ;  with  their  ends,  it  may  hook  itself  to 
the  rim  of  the  tube,  and  thus  obtain  a  support  without  the  waste  of 
muscular  power.  A  long  watch  is  thus  rendered  less  irksome, 
while  at  the  same  time  the  capacity  to  seize  upon  a  passing  prey  is 
increased.  The  prey  caught,  analogy  leads  us  to  conclude  that  the 
worm  will  instantly  retreat  and  sink  within  its  tube,  where  it  can 
feed  without  disturbance  or  fear.  But  as  the  entry  and  passage  are 
narrow  and  unyielding,  it  seems  to  follow  that  the  prey  should  be 
held  by  the  mouth  alone,  when  in  the  act  of  being  dragged  within 
the  tube,  and  hence  surely  the  reason  that  the  mouth  has  been  fur- 
nished with  the  hard  tubercles  to  the  Ups;  for,  when  pulled 
together  and  put  in  contact,  they  must  give  a  firmer  gripe  and  hold 
than  could  otherwise  be  taken.  The  use  of  the  tube  is  to  protect 
the  body  from  the  pressure  of  the  soft  mud  in  which  it  stands 
immersed.    When  the  tube  is  overset  or  cast  out  by  the  waves  or 
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accident^  the  worm  leaves  it,  and  becomes  in  its  torn  eiq)OBed  to 
enemies.  To  protect  itself  fi^m  these^  while  a  new  tabe  is  being 
secreted^  nature  has  amply  furnished  the  Sao  with  a  series  of  brist- 
ling lances  on  each  side.  These  arms  are  of  exquisite  make,  very 
fine  and  very  sharp ;  and  those  of  the  upper  bundle  have  their  points 
bent  and  inclined  towards  those  of  the  lower  bundle,  which  are  like- 
wise bent  to  meet  them.  Arms  like  these  will  inflict  wounds  on  the 
tiny  assailants  of  the  Sao,  sufficiently  painful  to  repulse  them,  and 
a  lethal  wound  is  unnecessary/' 

The  Eunicean  worms  mentioned  above  are  all  provided  with  gills 
or  branchiad  on  their  feet ;  but,  as  we  stated  at  the  commencement 
of  the  group,  there  are  others  which  do  not  possess  these  organs. 
Such  is  the  fine  long  worm  found  on  our  coasts,  the  Various-coloured 
Lumbrineris  {Lumbrineris  tricolor).  The  head  is  oval,  entire,  and 
without  eyes,  antennas,  or  palpi.  The  jaws  resemble  those  mentioned 
above  in  the  genus  Eunice,  but  are  more  in  number,  being  four 
pairs,  placed  opposite  each  other,  and  supported  on  a  short  stalk 
oomposed  of  two  pieces.  The  Various-coloured  Lumbrineris  is  a 
native  of  our  more  southern  coasts,  and  is  about  ten  inches  long. 
It  is  narrow,  being  only  about  a  fourth  of  an  inch  in  breadth,  and  is 
smooth  and  iridescent,  with  brilliant  blue  reflections  in  the  sutures 
of  the  body.  M.  Quatrefages  informs  us  that  these  worms  are  very 
lively  animals,  twisting  and  turning  their  long  bodies  with  surprising 
rapidily.  The  greater  number  of  species,  he  says,  secrete,  shortly 
after  their  capture,  a  very  large  quantity  of  mucus,  which  soon 
becomes  of  a  very  tenacious  character,  and  transparent  as  glass. 
The  quantity  exceeds  in  volume  the  size  of  the  animal  which  exudes 
it.  The  species  of  Lumbrineris  live  in  subterranean  galleries^ 
like  earth  worms,  which  they  in  reality  considerably  resemble  in 
appearance. 

{To  be  contmued.) 


PHILLIPS  ON  VBSUYIUS.  171 

PHILLIPS  ON  VESUVIUS.* 

Paofsssob  Phillips  has  produoed  a  classical  work  on  the  most  inte- 
resting of  European  volcanoes.  In  it  he  has  collected  together  a 
mass  of  matter  of  the  highest  scientific  import^  while  his  clear 
descriptions  and  graceful  style  will  secure  for  his  labours  a  wider 
circulation  amongst  the  claas  of  general  readers  than  is  often 
attained  by  an  exact  and  learned  book.  The  work  is  illustrated  by 
eleven  plates,  and  thirty-five  "  diagrams,"  some  of  which  are  justly 
so  designated,  while  others  are  artistic  sketches  made  by  the  author, 
and  evincing  no  ordinary  amount  of  technical  skill. 

The  early  history  of  Vesuvius  as  a  volcano  is  unknown.  Previous 
to  the  great  eruption  of  a.d.  79,  the  mountain  had  experienced  a 
long  period  of  repose.  Seneca,  who  lived  a  httle  earlier  than  the 
outburst  of  79,  noticed  the  eruptive  character  of  the  adjacent  rocks, 
and  Strabo,  about  30  b.c.,  ^^  remarking  the  cindery  aspect  and 
cavernous  rocks,  as  if  eaten  by  fire,  conjectured  that  in  ancient 
times  the  country  was  all  in  a  state  of  burning,  being  full  of  fiery 
cavities,  though  now  extinct  for  want  of  fuel  j''  and  he  adds,  "  Per- 
haps this  is  the  cause  of  its  fertiUty.''  Vitmvius  is  also  cited  by 
Professor  PhilUps  as  having  preserved  a  tradition  that  at  some 
period,  which  had  become  antique  by  the  time  of  Augustus,  Vesu- 
vius had  vomited  fire  amongst  the  fields ;  and  Tacitus  is  quoted  to 
show  that,  in  his  mention  of  the  eruption  in  the  reign  of  Titus,  he 
speaks  of  that  incident  as  a  repetition  of  what  had  occurred  ^Hong 
ages  before."  Diodorus  Siculus  (b.c.  45)  likewise  states  that  '^the 
whole  region  was  named  Phlegrssan,  from  the  culminating  point 
now  called  Oveo-ot/^o^,  bearing  many  indications  of  having  emitted 
fire  in  ancient  time.'' 

The  fertiUty  of  the  soil  and  the  long  continuance  of  rest  had 
encouraged  the  growth  of  a  numerous  population  wilshin  a  few  miles 
of  the  mountain,  and  their  first  alarm  seems  to  have  been  excited 
by  earthquakes,  one  of  which  shattered  the  cities  of  Pompeii  and 
Herculanemn  at  the  time  when  Nero  made  his  appearance  on  the 
stage  at  Naples.  The  earth-shakings  continued  for  sixteen  years, 
till  on  the  24th  August,  a.d.  79,  they  made  the  ^'  whole  country 
reel  and  totter^''  and  then  came  the  eruption,  in  which  the  elder 
Phny  lost  his  life,  and  which  destroyed  the  two  cities,  and  covered 
a  large  tract  of  country  with  sufibcating  ashes.    If  the  elder  Pliny 

•  *<  VeniTiua,**  bj  John  Phillipi,  M.A.,  Hon.  Fellow  of  ICkigdakn  College,  Oxford, 
D.O.L.  Oxford,  LL.D.  Ounlnidge,  TiThl).  Dnbtin,  F.B.S.,  F.ajSL,  VtoStrnm  of  Qeoli^ 
m  the  ITniTenify  of  Oxford.    Oxfiwd,  at  the  Claxendon  Pn 
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had  been  so  fortunate  as  to  liaye  escaped^  we  should  have  had  some- 
thing like  a  scientific  account  of  what  occurred.  As  it  is^  we  have 
only  the  letters^  referring  to  the  circumstances  of  his  uncle's  death, 
written  by  the  younger  PUny  to  Tacitus,  some  years  after  the  event. 
The  Plinies  were  at  Misenum,  and  about  1  p.m.  on  the  24th  of 
August,  A.D.  79,  the  mother  of  the  younger  one  called  attention  to 
a  curious  cloud  hanging  over  the  Vesuvian  region.  From  the  dis- 
tance, it  was  not  clear  from  which  mountain  the  cloud  proceeded, 
but  it  was  ^'  like  a  pine-tree,  for  it  shot  up  to  a  great  height  in  the 
form  of  a  trunk,  which  extended  itself  at  the  top  into  a  sort  of 
branches."  Many  times  since  has  the  famous  "  pine-tree  cloud " 
hung  in  terrific  beauty  over  the  landscape,  but  this  was  its  first 
appearance  in  the  historic  period ;  and  we  cannot  wonder  that  the 
elder  Pliny,  who  was  in  command  of  the  Boman  fleet  at  Mi- 
senum, at  once  ordered  a  hght  vessel  to  be  got  ready,  that  he 
might  go  nearer  and  examine  the  strange  phenomenon.  His. 
nephew's  preference  for  stopping  at  home  with  his  books  seems 
unaccountable,  unless  we  ascribe  it  to  fear,  notwithstanding  his 
explicit  declarations  that  no  such  feeling  possessed  him,  at  a  later 
period,  when  flying  with  his  mother  from  a  destruction  which  he 
consoled  himself  with  thinking  threatened  the  whole  world. 

As  the  elder  Pliny  was  passing  out  of  the  house,  he  received 
despatches  from  B^ina — the  site  of  the  modem  Besina,  not  far  from 
Herculaneum — soliciting  his  aid,  as  there  was  no  escape  from  the 
fiery  perils,  except  by  sea.  He  proceeded  at  once  with  his  ships 
towards  the]  coast,  but  the  sudden  retreat  of  the  sea  threatened  to 
leave  them  aground,  and  the  showers  of  hot  cinders  and  stones  made 
it  impossible  to  take  the  direction  he  intended  along  the  coast  by 
Herculaneum  and  Betina.  He  then  ordered  the  pilot  to  carry  him 
to  Pomponianus,  at  Stabiaa,  south  of  Pompeii,  and  nearly  double 
the  distance  of  that  city  from  the  mountain.  The  eruption  continued 
with  great  violence,  the  court  which  led  to  the  apartment  in  which 
he  retired  to  rest  became  filled  with  stones  and  ashes,  while  violent 
concussions  shook  the  houses.  Pliny,  Pomponianus,  and  the  rest 
of  the  company  went  into  the  open  country,  with  pillows  tied  with 
napkins  on  their  heads.  They  walked  towards  the  shore,  intending 
to  re-embark,  but  the  waves  rendered  this  impossible,  and  the 
younger  Pliny  states  that  flames  and  noxious  vapours  dispersed  the 
party,  and  speedily  caused  his  uncle's  sufibcation.  Professor  Phil- 
lips doubts  the  accuracy  of  this  description  of  the  closing  scene. 
He  thinks  flames  and  sulphurous  vapours  could  hardly  be  present 
at  Stabiae,  ten  miles  from  the  centre  of  the  eruption. 
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*  The  difference  between  modem  and  ancient  times  is  very  strik- 
ingly shown  in  the  paucity  of  information  which  has  come  down  to 
us  concerning  this  tremendous '  eruption.  No  scientific  travellers, 
or  unscientific,  but  graphic  *'  special  correspondents,''  hastened  to 
collect  particulars.  Toung  Pliny  does  not  say  a  word  about  the 
fate  of  the  two  cities,  although  he  gives  a  vivid  picture  of  the  lesser 
horrors  at  Misenum,  which  affected  his  mother  and  himself.  Martial, 
writing  a  few  years  after  the  event,  makes  a  passing  allusion  to  both 
the  devastated  towns,  and  Dion  Cassius  long  after.  (a.d.  230)  speaks 
of  them  briefly  as  buried  under  an  ^^  inexpressible  quantity  of 
dust.'' 

Pompeii  was  overwhelmed  with  dry  ashes,  while  Hercnlaneum 
was  either  buried  in  erupted  mud,  or  what  may  perhaps  be  more 
likely,  under  dust  converted  into  mud  by  torrents  of  rain.  Sir 
Wilham  Hamilton  was  convinced  that  the  city  was  covered  with 
'^  liquid  mud"  issuing  from  Vesuvius,  and  he  saw  the  head  of  a 
statue  dug  out,  and  leaving  a  perfect  impression  in  the  tufa,  which 
had  encased  it  like  a  mould. 

Previous  to  the  eruption  of  79,  the  mountain  appears  to  have 
presented  the  form  of  a  single  cone,  truncated  and  hollowed  out  at 
'  the  top.  In  the  year  203  what  Dion  Cassius  calls  a  '^  mighty  con- 
flagration" occurred,  confined  to  the  middle  of  the  mountain,  and 
from  his  description  Professor  Phillips  concludes  that  nothing  like 
the  modem  cone  of  Vesuvius  was  then  known ;  but  that  some  idea 
was  preserved  of  a  mountain  top  more  elevated  and  more  contracted 
than  that  left  after  the  eruption  of  a.d.  79. 

In  472  there  was  a  great  outpouring  of  ashes,  spreading  as  far 
as  Constantinople;  512,  685,  and  993  were  also  years  of  eruption, 
and  in  1036,  Francis  Scot,  in  his  '^Itinerary  of  Italy,"  relates  that 
it  happened  not  only  from  the  top,  but  its  sides,  and  that  its  burning 
products  ran  into  the  sea.  In  1049  more  lava  currents  are  described 
as  running  to  the  sea.  An  eruption  is  also  mentioned  in  1138,  and 
in  1139  Vesuvius  was  reported  to  have  flamed  for  eight  days,  and 
to  have  ejected  so  much  dust  and  stones  for  thirty  days,  that  the 
whole  interior  was  consumed,  and  the  crater  is  stated  to  have  re- 
mained empty  till  1631,  though  volcanic  activity  was  manifested  in 
1306  and  1500. 

''In  December  a.d.  1631  occurred  the  great  convulsion,  whose 
memorials  are  written  widely  on  the  western  face  of  Vesuvius  in 
ruined  villages,  and  left  in  layers  of  ashes  over  hundreds  of  miles  of 
country,  or  in  heaps  of  mud  swept  down  by  hot  water  floods  from 
the  crater.     The  crater  itself  was  dissipated  in  the  convulsion." 
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This  great  eommotion  oGCurred  sixteen  centimes  after  the  Flinian 
eruption^  and  "  since  then  the  monntain  has  never  been  at  rest/' 

Professor  Phillips  gives  a  table  of  the  emptions  of  Etna  and 
Lipari^  Yesuvins^  and  the  volcanoes  of  the  Phlegrean  tract  known 
to  have  occurred  since  the  sixth  century^  b.c.^  in  which  none  were 
recorded.  In  Hie  fifth  centary^  b.c.^  Etna  and  Lipari  made  two 
emptionsv  and  one  occurred  in  the  Phlegnsan  fields.  In  the  second 
century^  b.c.^  there  were  five  Etna  and  Lipari  emptions^  and  two  in 
the  first  century^  together  with  one  Phlegrsoan  outburst.  In  the 
first  century^  a.d.^  one  took  place  in  Etna^  and  one  great  one  in 
Vesuvius.  In  the  third  century,  A.D.,  Etna  and  Vesuvius  had  an 
eruption  each,  and  Vesuvius  did  not  make  two  in  a  century  until  the 
eleventh,  a.d.,  was  reached.  It  was  not  till  the  seventeenth  century 
that  more  than  two  Vesuvian  eruptions  occurred,  and  in  that  century 
there  were  four,  and  fourteen  of  Etna  and  Lipari.  The  eighteenth 
century  witnessed  twenty-three  Vesuvian  and  fifteen  Etnean  erup- 
tions, and  in  the  nineteenth  century  we  have  already  had  twenty- 
four  Vesuvian  and  ten  Etnean  outbursts.  It  is  remarkable  that  the 
Icelandic  eruptions  seem  to  have  reached  a  maximum  in  point  of 
number  and  in  the  eighteenth  century,'  and  taking  the  European 
volcanoes  altogether,  it  would  seem  that  ''not  less  than  2000  years 
is  the  average  interval  between  two  epochs  of  maximum  firequency 
in  the  combined  systems  of  active  European  volcanoes,  and  that 
these  apparently  separate  systems  may  have  a  common  dependence 
on  some  generally  recurring  condition  more  extensive  than  the 
whole  triangular  area  within  which  they  are  placed.'' 

Professor  Phillips  observes  that, in  considering  the  history  of  Vesu- 
vius as  of  other  volcanoes, — as  indeed  of  other  natural  phenomena, — 
we  distinguish  not  only  periods  of  greater  or  less  action,  but  crises  of 
violence,  and  epochs  of  unusual  energy.  In  the  series  of  eruptions 
from  Vesuvius,  we  may  fix  on  those  of  a.d.  79,  1631,  1737,  1767, 
1779,  1794,  1823,  1855,  1858,  as  among  the  more  remarkable  for 
the  extent  of  their  lava  currents,  or  the  abundance  of  ashes,  or  the 
height  and  splendour  of  the  eruptive  columns,  which  often  seemed 
to  deserve  the  title  of  liquid  fire  spouted  up  to  the  clouds.  The 
magnitude  of  the  eruptions  may  be  in  some  degree  estimated  by  the 
mass  of  lava  ejected.  Thus,  in  a.d.  1737,  the  mass  of  lava  was 
estimated  at  10,237,096  cubic  metres,  and  in  a.d.  1794,  a  larger 
quantity  flowed,  estimated  at  20,744,445  cubic  metres,  both  calcu- , 
lations  being  made  by  Breislak.  '  *'  The  ashy  showers"  are  believed 
"  to  have  carried  three  times  as  much  matter  firom  Vesuvius  as  the 
lava  currents.'^ 
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Tbe  pfaenomeoia  aasoeiated  with  Yesnyius,  and  similar  eraptdons^ 
are  enumerated  by  Professor  Phillips^  as  shakings  and  displacement 
of  the  land^  retreat  and  return  of  great  sea-waves^  or  raising  sea- 
bed, the  sky  filled  with  uprashing  volumes  of  expanded  vapour, 
speedily  condensing  in  clouds  and  rains,  jets  of  stones,  melted 
lava  and  scori»  thrown  up  to  great  heights,  and  frequently  &lUng 
in  parobolic  curves  at  distances  of  six  and  eight  miles,  and  currents 
of  melted  rock,  flowing  over  the  edge  of  the  crater,  or  bursting 
forth  from  fissures  in  the  cone.  Mr.  Mallet^s  researches  show  that 
earthquakes  are  not  deep-seated.  In  the  Neapolitan  regions,  the 
concussions  producing  them  appear  to  occur  at  about  eight 
miles  depth,  at  which,  the  eartVs  temperature,  if  presumed  to 
increase  in  the  ordinary  proportion,  would  only  be  883'6^  F.,  less 
than  half  that  of  flowing  lava.  It  would  seem  that  in  regions  of 
volcanic  activity,  there  is  a  constant  supply  of  molten  matter,  ready 
to  rush  up  through  craters  or  fissures  as  soon  as  sufficient  pressure 
is  applied,  and  it  is  an  interesting  question  whether  these  lava 
reservoirs  are  connected  with  a  general  mass  of  melted  matter 
below  the  solid  crust  of  the  earth,  or  whether  they  are  local  stores^ 
owing  their  high  temperature  to  local  conditions,  and  not  directly 
deriving  it  from  central  heat. 

The  source  of  lava  floods  may  be  much  deeper  than  that  of 
earthquakes,  without  any  connection  with  a  supposed  central 
incandescent  and  molten  mass.  Some  years  ago,  Mr.  Hopkins 
showed  that  if  the  interior  of  the  globe  was  quite  fluid  from 
heat,  the  earth's  crust  must  be  at  least  600  or  800  miles  thick ; 
but  recently  M.  Delaunay  has  objected  that  the  molten  lava 
may  be  much  more  viscous  than  a  true  Uquid.  Professor  Phillips 
remarks,  that  the  interior  fluid  can  only  be  of  the  nature  of  lava, 
which,  when  examined  at  the  surface,  flows  like  thick  honey,  and 
to  such  a  fluid  Mr.  Hopkins's  reasoning  does  not  apply.  But  at 
enormous  depths  the  heat  may  be  sufficient  to  produce  reaUy  fluid 
lava  without  viscosity.  The  earth  crust  cannot  be  supposed  of  uni- 
form thickness,  like  the  walls  of  a  bottle.  Probably,  it  is  extremely 
irregular,  and  a  deep  seated,  or  central  molten  mass,  if  such  exists, 
may  communicate  by  channels,  often  irregular  and  narrow,  with 
reservoirs  of  molten  rock  at  higher  levels.  Under  such  circum- 
stances,. '^  convection "  of  heat  would  be  very  irregular,  and  our 
globe  might  contain  molten  matter,  varying  from  simple  fluidify  to 
viscosity  and  pastiness.  The  central  heat  may  set  up  .chemical 
actions  in  various  localities  not  far  removed  from  the  surfeu^e,  and 
those  actiooa  may,  as  in   laboratory  experiments,  develope  more 
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heat^  and  melt  rocks  in  their  vicinity  without  any  farther  aid  from 
central  fire  than  that  which  sufficed  to  bring  the  chemical  force  into 
phi.y. 

Chemical  theories  of  volcanoes  should  not  be  abandoned  too 
hastily..  They  may  require  modification  as  science  advances,  and 
the  particular  views  of  Davy  or  Daubeny  may  not  be  sustainable, 
but  it  does  not  seem  prudent  to  have  recourse  to  central  fire  and 
primitive  unsolidified  terrestrial  matter  while  the  real  condition  of 
the  earth's  interior  is  so  little  understood.  We  quite  agree  with 
Professor  Phillips  that  a  complete  theory  of  volcanoes  should  con- 
tain account  of  the  consolidation  of  matter,  and  be  in  harmony  with 
the  general  history  of  the  cosmos;  but  we  doubt  whether  he  is 
entitled  to  say  that  the  fluidity  of  silicated  matter,  and  so  forth, 
poured  out  by  volcanoes  is  due  to  the  "  inherent  heat  of  the  globe.'' 
It  may  be  so,  but  it  is  not  proved  by  Fouqu^,  or  by  any  one  else. 
Many  lunar  craters  have  the  appearance  of  being  hardened  when 
the  crust  of  our  satellite  was  in  a  pasty  state,  and  when  it  was 
much  nearer  the  earlier  stages  of  consolidation  than  any  known 
portion  of  our  earth,  as  at  present  existing.  If  we  assume  that 
the  earth  and  moon  passed  from  the  nebulous  or  gaseous  to  the 
fluid  state,  and  then  gradually  formed .  a  solid  crust,  early  volcanic 
eruptions  would  consist  in  outbursts  of  the  central  fluid  through 
the  thin  walls  of  that  crust  while  it  was  pasty,  or  as  soon  as  it 
.  became  solid;  but  if  the  cooling  process  went  on  until  the  crust  was 
so  thick  that  no  lava  could  be  forced  up  from  the  central. molten 
mass,  does  it  follow  that  eruptions  would  cease  ?  Yes,  according  to 
Professor  Phillips's  views,  but  not  so  if  we  admit  that  chemical 
actions  give  rise  to  local  fusions. 

When  great  reservoirs  of  molten  matter  exist,  the  incursion  of 
water  from  the  sea  through  fissures  or  rocks  would  seem  sufficient 
to  account  for  earthquakes,  and  for  the  pressure  necessary  to 
elevate  large  columns  of  lava,  and  cause  their  overflow. 

Among  the  numerous  interesting  questions  which  Professor 
Phillips  treats  in  the  work  before  us  is  that  of  the  earth's  contraction 
by  gradual  cooling.  This  cooling  would  necessarily  take  place  very 
irregularly,  and  the  contraction  resulting  from  it  may  lead  to  great 
displacements  of  particular  areas  least  able  to  resist  the  disturbing 
force.  The  crystalhzation  of  rocks  also  leads  to  powerful  expansions, 
and  Professor  Phillips  considers  that  the  elevation  of  the  Scandina- 
vian coasts  noticed  by  Lyell  could  be  accounted  for  by  the  formation 
below  it  of  less  than  fourteen  feet  of  granite  in  one  hundred  years. 
He  says,  ^^  to  me  it  appears  clear  that  on  the  general  fact  of  a 
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cooling  globe,  two  great  systems  of  movement  in  the  earth's  crust  are 
surely  to  be  inferred :  one  downward,  by  reason  of  the  determining 
of  a  general  contraction  to  particular  axes  and  centres :  the  other 
upward,  arising  from  the  crystallization  of  rocks  whose  specific  gravity 
is  less  than  the  whole  mass/'  Such  movements  extending  over 
large  areas,  would  account  for  many  of  the  modifications  of  surface 
we  can  trace. 

We  have  not  attempted  to  follow  the  learned  author  through  the 
interesting  details  he  has  so  skilfully  compressed  into  one  small 
volume.  What  we  have  said  will  lead  our  readers  to  it,  and  they 
will  infallibly  assign  to  it  a  high  rank  amongst  the  scientific  works 
of  our  time. 


A  NEW  THEORY  OP  THE  UNIVERSE. 

BY  E.  A.   PEOCTOB,   B.A.,   F.B.A.S. 

PABT  in. 

In  dealing  with  the  accepted  views  respecting  the  sidereal  and 
nebular  systems,  I  have  treated  the  two  systems  separately.  In 
fact,  according  to  the  received  opinions — whether  we  take  the 
theory  of  those  who  look  upon  all  nebulad  as  "  island-universes,'*  or 
that  of  those  who  consider  that  some  few  are  to  be  excepted — the 
sidereal  system  is  but  a  member  of  the  nebular  system.  J,ust  as 
the  Sun  is  one  among  the  stars,  so  the  Milky  Way  is  held  to  be  one 
among  the  nebulas. 

In  presenting  the  views  I  have  been  led  to  entertain]  respecting 
the  constitution  of  the  universe,  I  shall  consider  the  two  systems 
together — for  this  reason,  simply,  that  I  believe  them  to  form  but 
one  system. 

I  would  not  be  understood  to  assert  that  all  the  nebulse  lie 
within  the  confines  of  the  Milky  Way.  There  may  be  some  few 
which  really  are  external  systems.  For  instance,  I  think  it  not 
improbable  that  the  spiral  nebulas  are  galaxies  resembling  our  own. 
But  that  the  majority  of  the  nebulsB,  and  especially  such  objects  as 
the  great  star-cluster  in  Hercules,  are  to  be  looked  upon  as  external 
universes,  I  am  disposed  wholly  to  deny. 

I  think,  indeed,  that  I  should  be  able  at  once  to  show  the 
extreme  improbability  that  even  such  an  object  as  the  Andromeda 
nebula  is  an  external  universe  on  the  assumption  that  the  accepted 
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view  of  the  sidereal  system  is  the  true  one.  Let  ns  consider.  In 
the  Milky  Way  we  are  supposed  to  have  an  aggregation  of  snns 
separated  from  each  other — throughout  the  whole  extent  of  the 
galaxy — by  distances  comparable  with  the  distance  which  separates 
our  Sun  from  the  nearest  fixed  stars.  Bat  so  widely  are  the  outer 
parts  of  the  Milky  Way  separated  from  us^  that — ^though  composed 
in  this  manner — ^they  appear  even  in  our  most  powerful  telescopes 
as  mere  patches  of  filmy  light.  Nay^  there  are  streams  of  light  so 
faint^  that^  in  the  clear  skies  of  the  southern  hemisphere^  and 
examined  by  such  an  observer  as  Sir  John  Herschely  with  a  reflector 
eighteen  inches  in  aperture^  they  appear  but  as  a  scarcely  per- 
ceptible stippling  or  mottling  of  the  telescopic  field  of  view,  and 
that,  to  quote  Sir  John's  own  words,  "  the  idea  of  illusion  has 
continually  arisen  subsequently .''  Now  what  the  distance  of  these 
streams  from  us  may  be,  we  cannot  say ;  nor  is  it  important  for  my 
present  purpose  that  we  should  be  able  to  form  any  estimate  on  this 
point.  It  is  sufficient  to  notice  that  this  distance — ^whatever  it  may 
be— must  be  looked  upon  as  certainly  not  greater  than  the  radius  of 
the  great  disc  formed  by  the  sidereal  system.  Such  a  disc  would 
have  to  be  removed  to  a  distance  many  times  exceeding  its  own 
diameter  before  it  would  present  the  dimensions  of  the  Andromeda 
nebula,  or  of  the  largest  globular  clusters.  Now  if  the  outer  parts 
of  the  sidereal  disc,  removed  from  us  by  only  the  radius  of  the  disc, 
present  so  faint  an  appearance  to  us  as  has  been  described  above, 
how  inconceivable  would  be  the  faintness  of  the  whole  disc  when 
removed  to  a  distance  exceeding  its  own  diameter  many  hundreds  of 
times.  It  would  not  only  not  be  resolvable  into  discrete  stars  by 
auy  telescope  yet  constructed,  but  it  would  be  absolutely  invisible 
in  a  telescope  exceeding  the  Parsonstown  reflector  a  hundred-fold  in 
power. 

I  do  not  lay  any  stress  on  the  above  reasoning,  founded  as  it  is 
on  suppositions  which  I  am  not  disposed  to  admit.  But  imperfect 
as  it  is,  it  forces  us  to  accept  one  of  two  conclusions,  both  of  which 
are  diametrically  opposed  to  received  opinions.  We  must  either 
admit  that  the  outer  parts  of  our  galaxy  differ  wholly  in  constitution 
from  the  parts  which  lie  in  our  neighbourhood,  or  we  must  deny 
that  the  assumed  external  clusters  bear  the  slightest  resemblance  to 
oar  own  sidereal  system. 

I  turn,  however,  to  the  examination  of  the  stellar  and  nebular 
systems  on  principles  more  closely  according  with  observed  appear- 
ances. 

We  have  seen  that  the  elder  Herschel  was  mistaken  in  supposing 
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tliat  the' system  of  nebolao  forms  a  zone  resembling  the  Milky  Way, 
but  nearly  at  right  angles  to  its  coarse.  Had  this  been  the  case  a 
negative  argument  of  some  force  might  have  been  deduced  in  fayour 
of  the  .absolute  independence  of  the  stellar  and  nebular  systems. 
For  it  is  clear  that  if  nebulaa  really  form  a  system  of  island-uniyerses, 
and  ouiT  galaxy  be  but  a  member  of  this  system^  it  would  be  ante- 
cedently improbable  that  the  apparent  distribution  of  nebul»  should 
exhibit  any  correspondence  whateyer  with  the  apparent  distribution 
of;  stars.  To  take  a  perfectly  parallel  case : — The  Sun  is  undoubtedly 
a  member  of  the  sidereal  system,  and  we  see  that  there  is  no 
correspondence,  nor  any  approach  to  correspondence,  between  the 
position  of  the  Milky  Way  (or  the  apparent  zone  of  stellar  aggre- 
gation), and  the  position  of  that  medial  plane  near  which  all  the 
members  of  the  solar  system  are  observed  to  travel.  If  there  had 
been  any  correspondence  of  this  sort,  it  must  have  been  looked  upon 
either  as  a  very  singular  coincidence,  or  as  evidence  of  some  law  of 
association,  into  the  nature  of  which  astronomers  would  have  set 
themselves  to  inquire.  Now  I  can  see  no  reason  for  anticipating 
that  any  association  should  exist  between  the  position  of  a  system 
of  universes,  and  the  position  of  the  galactic  disc  which  is  assumed 
tp  be  a  member  of  that  system  :  nay,  I  can  assert  with  absolute 
certainty  (on  the  assumption  impUed)  that  no  such  association 
tkece$8arily  exists — since  the  spiral  and  elliptic  nebulas,  which,  by  the 
assumption,  are  members  of  this  system  of  universes,  exhibit  every 
variety  of  position.  Therefore^  had  there  been  any  correspondence 
of  the  kind .  conceived — ^that  is,  had  there  been  a  zone  of  nebul» 
nearly  coincident  in  position  with  the  zone  of  the  Milky  Way — ^we 
should  have  had  no  other  resource  but  to  explain  that  correspondence 
as  the  effect  of  a  very  singular  coincidence-nmless  we  gave  up  the 
theory  that  the  nebulad  do,  indeed,  form  a  system  of  universes 
whereof  the  galaxy  is  but  a  member. 

Now  I  have  been  particular  in  dwelling  on  this  point,  because 
the  discovery  that  Herschel  had  been  mistaken  as  to  the  existence  of 
a  zone  of  nebulad,  brought  with  it  a  remarkable  result.  We  have 
seen  that  the  central  region  of  the  northern  cluster  of  nebulso  Ues 
very  near  the  pole  of  the  Milky  Way — so  near^  indeed,  that  the 
younger  Herschel  places  this  coincidence  of  position  amongst  the 
phenomena  which  any  one  who  attempts  to  give  a  consistent  theory 
of  the.  nebular  system  must  account  for.  We  see,  then,  that  there 
is  a  coincidence,  not  precisely  of  the  kind  contemplated  in  the 
preceding  paragraph^  but  marked  enough  in  its  character.  And  we 
see  also  that.  Sir  John  Herschel — ^apparently  without  noticing  the 
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important  conclusion  to  which  his  words  tend — ^points  out  that  we 
cannot  reasonably  ascribe  this  coincidence  to  the  effects  of  chance- 
distribution^  but  must  assign  a  cause  for  it.  If  Herschel  is  right, 
if  accident  is  not  a  legitimate  explanation  of  this  coincidence,  theu, 
as  it  seems  to  me,  we  can  adopt  no  other  conclusion  than  this — that 
nebulaB  do  not  form  a  system  of  external  universes,  but  are  inti* 
mately  associated  with  the  sidereal  system. 

But  we  have  seen*  that  there  exists  in  reality  an  association 
between  the  apparent  distribution  of  nebulaa  and  stars,  which  is 
much  more  remarkable  than  the  one  pointed  out  by  Sir  John 
Herschel.  For,  along  that  very  zone  of  the  heavens  which  is 
occupied  by  the  Milky  Way,  there  is  a  marked  absence  of  nebulae. 
If  we  except  certain  star-clusters,  which  exhibit  so  singular  a  rela- 
tion to  the  Milky  Way  that  Sir  John  Herschel  considers  they  must 
belong  to  it,  we  shall  find  that  of  6000  and  more  nebulae  which 
have  been  discovered  by  astronomers,  there  are  scarcely  fifty  which 
lie  on  a  zone  occupying  a  full  tenth  part  of  the  celestial  sphere. 
It  wiU  be  remembered  also  that  the  direction  of  the  central  line  of 
this  zone  is  not  exactly  coincident  with  that  of  the  Milky  Way,  but 
lies  more  nearly  along  that  great  circle  through  Orion,  Perseus, 
Cygnus,  Lyra,  etc.,  near  to  which  so  large  a  proportion  of  the  more 
brilliant  stars  are  foimd  collected. 

Now  the  existence  of  a  zone  in  which  nebulae  are  markedly  want- 
ing is  a  much  more  remarkable  phenomenon  than  the  existence 
of  a  zone  very  rich  in  nebulae  would  have  been.  We  see,  for 
instance,  that  the  existence  of  the  Milky  Way  among  the  stars  is 
very  easily  accounted  for  by  the  supposition  that  the  sidereal  system 
forms  a  species  of  disc.  But  if  there  were  a  zone  wanting  in  stars, 
how  should  we  have  explained  so  strange  a  phenomenon  f  It  is 
clear  that  we  should  either  have  to  assume  the  existence  of  ttvo 
sidereal  systems,  between  which  our  sun  was  situate ;  or  else  to  adopt 
the  almost  equally  bizarre  theory  that  the  stars  formed  a  cylindrical 
system,  very  long  in  comparison  with  its  thickness,  so  that  from  the 
neighbourhood  of  the  sun — ^placed  somewhere  near  the  axis  of  the 
system — ^very  few  stars  could  be  seen  in  directions  at  right  angles  to 
that  axis.  And,  if  the  zone  were  very  distinct,  as  is  the  case  with 
the  zone  free  &om  nebulae,  the  former  hypothesis  would  alone  be 
available. 

It  results,  then,  that  if  nebulae  really  belong  to  external  space, 
they  must  form  two  systems,  our  own  galaxy  occupying  a  place 
between  the  two.  Improbable  as  this  conclusion  appears,  we  cannot 
*  See  "  Notes  on  Nebula)"  in  Thb  Studxvt  for  March,  1868. 
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escape  from  it,  nor  from  this  farther  improbability^  that  the  sidereal 
disc  should  have  a  position  almost  exactly  at  right  angels  to  the  line 
joining  the  central  parts  of  the  two  nebular  systems — unless  we  con- 
cede that  the  nebulce  belong,  for  the  most  part,  to  our  galactic  system. 
Nor  does  there  seem  any  comparison  between  the  difficulties  involved 
in  the  latter  view  and  the  utter  improbability  of  either  of  the  two 
former  assumptions. 

But  again^  let  us  recall  the  results  of  the  discussion  respecting 
the  extinction  of  light.  We  saw  that  there  is  good  reason  for  reject- 
ing the  theory  that  light  suffers  appreciable  extinction  within  the  limits 
of  our  galaxy.  It  will  be  well,  however,  before  proceeding  further, 
to  notice  that  the  theory  thus  rejected  is  not  only  not  unfavour- 
able to  the  views  I  am  seeking  to  maintain,  but  leads  directly  to  their 
establishment.  For  if  we  assume  with  Struve  that  the  outer  parts 
of  the  Milky  Way  are  hidden  from  our  view,  even  with  Herschel's 
eighteen-inch  reflector,  through  the  effects  of  extinction,  then, 
a  fortiori,  all  outer  systems  must  be  hidden  from  us,  unless  their 
component  stars  exceed  the  brightest  members  of  our  system  many 
thousand-fold  in  splendour.  We  see,  then,  that  the  theory  of 
extinction  at  once  excludes  all  belief  that  the  nebulsD  are  external 
sidereal  systems  resembling  or  in  any  sense  comparable  with  our 
own. 

Now  it  has  been  assumed,  somewhat  too  hastily  I  think,  that  the 
only  available  explanation  of  the  difficulties  which  induced  Struve  to 
•accept  the  theory  of  the  extinction  of  light,  lies  in  the  supposition 
that  the  stars  composing  the  sidereal  system  are  much  less  densely 
strewn  round  its  borders  than  in  the  neighbourhood  of  the  Sun.  It 
appears  to  me  that,  although  in  all  probability  there  is  a  gradual 
diminution  in  the  density  of  stellar  aggregation  as  the  distance  from 
the  centre  of  the  galaxy  increases,  yet  it  is  highly  probable  that  the 
outer  stars  are  inferior  also  in  magnitude  and  splendour* — and  per- 
haps in  a  much  more  marked  degree.  To  me,  indeed,  the  evidence 
in  favour  of  such'^inferiority  appears  altogether  irresistible. 

In  the  first  place,  let  us  consider  the  naked-eye  aspect  of  the  Via 
Lactea.  Is  it  such  as  would  be  presented  if  the  sidereal  system 
reellj  has  the  figure  assigned  to  it  by  Sir  Wm.  Herschel?  I  am  not 
here  discussing  the  first  assumption  made  by  Herschel, — ^that  there 
*  Sir  John  Henehel  speaki  of  certain  stars  seen  in  parts  of  the  galaxy  as  appearing 
gmwXU  "  not  by  reason  of  excessive  distance,  but  of  a  real  inferiority  in  size  or  brightness." 
Bat  he  is  not  here  supporting  the  theory  we  have  mentioned  above.  I  am  speaking  of 
the  iDfeonority  of  the  outer  stars  on  the  average,  as  compared  with  the  average  of  stars 
near  the  centre  of  the  galaxy ;  Herschel  is  speaking  of  the  inferiority  of  certain  members 
of  the  cater  ports  of  the  galaxy  as  compared  with  their  neighbours. 
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ezifltB  a  certain  approach  to  nnifonnity  in  the  diatribntion  of  i 
tkronghont  the  galaxy.  He  was  the  first  to  admit  that  this  idea 
mnst  be  abandoned.  Bnt  it  appears  to  me  that  Herschel's  estimate 
of  the  irregularity  of  oar  galaxy  fell  far  short  of  the  reality.  The 
sidereal  system  must  be  looked  upon  ascomposed  of  streams  andspraya 
and  dusters  of  stars  aggregated  together  without]  any  discoreraUe 
laws.  The  appearance  of  the  Milky  Way  to  the  naked  eye:strongly 
suggests  a  constitution  of  this  sort.  It  is  commonly  asserted  that 
the  galaxy  forms  a  continuous  ring  of  light  upon  the  heayens.  But 
this  is  not  the  case.  Near  Argo^  the  main  stream  is  divided^  across 
one  of  its  widest  and  most  brilliant  portions^  by  a  dark  rift  of  consider- 
able extent.  The  narrower  stream  which  runs  side  by  side  with  a 
portion  of  the  main  stream  of  the  Milky  Way  is  alsodiscontinuoua; 
again,  the  galaxy  is  marked  in  some  places  with  laotmoa  and  in 
others  with  sudden  accessions  of  splendour — ^phenomena  which 
appear  inexplicable  unless  we  assume  an  irregularity,  not  merely  in 
the  distribution  of  the  stars,  but  in  the  form  and  structure  of  the 
sidereal  disc. 

But  this  is  not  all.  Even  on  the  assumption  of  extreme  irregu* 
lariiy,  there  still  remain  insurmountable  objections  to  the  supposition 
that  the  Milky  Way  has  the  figure  of  a  disc.  It  will  be  remembered, 
that  there  exists  in  the  southern  hemisphere  close  by  the  Southern 
Cross,  a  strange,  roughly  circular — or  more  correctly  a  pear-shaped 
vacancy,  so  conspicuous  that  it  has  obtained  among  sailors  the  name 
of  the  OoaUack,  It  is  very  difficult  to  reconcile  the  existence  of  & 
gap  of  this  figure  with  the  imagined  longitudinal  extension  of  the 
galactic  system.  And  it  is  equally  difficult  to  account  for  the  phe* 
nomena  described  in  the  following  passage  of  Herschel^s  '^  Astro- 
nomy^':— From  the  neighbourhood  of  Eta  ArgAs  the  Milky  Way 
"  crosses  the  hind  feet  of  the  Centaur,  forming  a  curious  and  sharply 
defined  semicircular  concavity  of  small  radius,  and  enters  the  Cross 
by  a  very  bright  neck  or  isthmue  of  not  more  than  3  or  4  degrees 
in  breadth,  being  the  narrowest  portion  of  the  MUky  Way.  After 
this  it  immediately  expands  into  a  broad  and  bright  mass.''  Still 
more  remarkable  and  significant  is  the  fact  that  the  Coalsack  lies 
''  in  the  midst  of  this  bright  mass."  All  these  phenomena  point  to 
the  conclusion  that  the  MUky  Way,  in  this  neighbourhood  at  any 
rate,  is  really  what  it  appears  to  be, — a  belt  or  zone  of  stars,  sepa- 
rated firom  us  by  a  comparatively  starless  interval.  An  irregular 
belt  of  this  sort  might  present  the  varieties  of  form  indicated  above, 
and  might  be  transpierced  by  an  aperture  of  any  figure ;  but  it  is 
utterly  inconceivable  that  a  disc-like  space  irregularly  occupied  with 
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streams  and  olrurters  of  stars^  should  be  so  transpierced  as  to  exhibit 
a  drciilar  vacancy  to  an  eye  placed  near  its  centre. 

In  the  conclusions  just  dednced  I  am  in  agreement  with  Sir  John 
Herschel^  who^  indeed^  says  in  one  place  that  the  galaxy^  looked  at 
according  to  a  certain  yiew^  would  "  come  to  be  considered  as  a  fiat 
ling/'  But  he  nowhere  adopts  the  consequences  to  which^  as  it 
seems  to  me^  this  view  of  the  subject  should  have  led  him.  In  the  inter- 
pretation of  another  phenomenon  presented  by  the  Milky  Way^  I  am 
wholly  at  issue  with  him.  He  says^  ^^  we  cannot  without  obvious 
improbability  refuse  to  admit  that  the  long  lateral  off-sets  which  at 
so  many  places  quit  the  main  stream  and  run  out  to  great  distances^ 
are  either  planes  seen  edgewise^  or  the  convexities  of  curved  surfaces 
viewed  tangentially^  rather  than  cylindrical  or  columnar  excres- 
cences bristling  up  obliquely  from  the  general  level.''  To  me  the 
obvious  improbability  seems  to  lie  altogether  the  other  way.  That 
0710  plane  or  curved  surface  should  happen  to  be  seen  edgewise^  so 
as  to  resemble  a  long  and  narrow  lateral  o&et^  is  sufficiently  unlikely ; 
that  several  should  so  appear  is  utterly  improbable.  The  obvious 
improbability  conceived  by  Herschel  appears  to  be  founded  on  the 
'^  oblique  bristling  up  "  of  cylindrical  star  sprays.  But  the  evidence 
we  have  already  had  of  the  extremely  irregulaf  and  heterogeneous 
conformation  of  the  Milky  Way  is  sufficient  to  remove  any  difficulty  of 
this  sort.  Indeed^  even  among  the  stars  in  our  immediate  neigh- 
bourhood, there  exist,  as  I  have  pointed  out  elsewhere,*  decisive 
evidences  of  stream-formation.  The  star-streams  visible  to  the 
naked  eye  are  far  too  marked  to  be  the  result  of  chance-distribution ; 
and  I  anticipate  confidently  that  the  examination  of  the  proper  motion 
of  all  the  stars  composing  any  stream  will  suffice  to  show  how  in- 
timately they  are  associated  together. 

Now  it  might  seem,  at  first  sight,  that  the  j^enomena  I  have 
adduced  in  the  preceding  paragraphs,  afford  no  evidence  in 
favour  of  the  opinion  that  the  more  distant  portions  of  the  galaxy 
are  composed  of  stars  inferior  in  brilliancy  to  those  which  lie  in  the 
neighbourhood  of  the  solar  system.  But  there  is  another  phenome- 
non which,  when  properly  understood,  seems  to  make  this  opinion  the 
direct  corollary  of  the  views  resulting  firom  the  former  phenomena : — 

It  appears  to  me  that  if  we  consider  the  enormous  distance  at 
which  the  Milky  Way  must  lie  beyond  the  lucid  stars,  on  the  hypo- 
thesis that  it  is  composed  of  orbs  nearly  equaUing  them  in  brilliancy, 
we  cannot  but  contemplate  with  amazement  the  singular  correspon- 
dence which  may  be  traced  between  the  configuration  of  the  Milky 
•  «  Notw  on  SiAr-0tMuns/'  in  "  Intdkotaal  Obsenrer  "  for  AugoAt^  1867. 
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Way  and  the  arrangement  of  the  brilliant  fixed  stars  in  its  neigh- 
bourhood. There  is  scarcely  a  part  of  the  Milky  Way  in  which  there 
is  not  some  evidence,  more  or  less  marked,  of  a  much  more  intimate 
association  between  the  lucid  stars  and  the  clustering  orbs  which 
constitute  the  galaxy,  than  could  be  reasonably  looked  for  as  the 
result  of  chance-distribution.  Consider,  for  instance,  that  bright 
light  cloud  between  the  brilliants  which  form  the  noble  cross  in 
Oygnus ;  and  the  equally  marked  galactic  clustering  near  Aquila : 
and  note  that  this  arrangement  becomes  the  more  significant  when 
we  remark  that  the  two  clusters  lie  on  different  streams  of  the  Milky 
Way,  which  is  double  in  this  part  of  its  course.  Well  worth  noticing 
also  is  the  conformation  of  the  galaxy  where  it  traverses  the  festoon 
of  Perseus.  But  in  the  southern  hemisphere  there  is  a  much  more 
marked  agreement  between  the  Via  Lactea  and  the  lucid  orbs.  It 
cannot  be  merely  the  result  of  accident  that  the  double  curve  of 
bright  stars  which  forms  the  body  and  tail  of  Scorpio,  should  so 
closely  follow  a  most  complicated  portion  of  the  Milky  Way,  that  not 
one  of  those  stars  should  fall  on  a  part  of  the  heavens  free  from 
milky  light.  Nor  can  it  be  accidental  that  the  numerous  turns  and 
windings  of  the  Milky  Way  from  Antares  to  Sirius  should  seem  in 
every  case  to  be  the  result  of  attractive  influences  exerted  by  the 
leading  stars  in  its  neighbourhood,  insomuch  that  there  is  not  a 
single  star  of  the  first  four  magnitudes  on  any  of  the  numerous 
lacunae  which  appear  in  this  portion  of  the  Milky  Way.  * 

If  we  accept  the  evidence  afforded  by  this  peculiarity,  we  must 
suppose  that  the  streams  of  stars  composing  the  Milky  Way  are 
very  much  nearer  to  us  than  they  have  been  assumed  to  be,  and 
therefore  that  they  are  composed  of  stars  far  inferior  in  brightness, 
and  also  much  more  closely  compacted,  than  those  in  the  neighbour- 
hood of  the  solar  system. 

The  evidence  afforded  by  the  telescopic  aspect  of  the  galaxy 
strikingly  confirms  this  conclusion.  I  shall  mention  two  phenomena 
alone,  as  space  will  not  permit  me  to  deal  with  this  part  of  my 
subject  at  any  great  length.  The  fiirst  is  a  peculiarity  which  is 
utterly  inexplicable  by  the  views  ordinarily  held — the  fact,  namely, 
that  in  several  instances- the  Milky  Way  is  observed  to  commence 
quite  suddenly,  so  that  one  half  of  the  telescopic  field  of  view  will 
be  occupied  with  nebulous  light  or  with  closely  aggregated  stars, 
while  the  other  will  be  perfectly  black — the  line  of  demarcation 
between  the  two  portions  being  well  defined.  The  second  phenome- 
non to  which  I  wish  to  call  attention  is  yet  more  significant.  In 
•  See  the  maps  of  the  Milky  Way  in  the  <*  Intellectttal  Obeerrer  "  for  Augurt»  1867. 
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some  instances^*  there  is  seen  in  the  field  of  view  a  sharply  defined 
projection  from  the  Milky  Way,  the  apex  of  the  projection  being 
occupied  by  a  lacid  star.  That  such  an  association  should  be  looked 
on  as  accidental  is  more  than  I  can  believe. 

Corresponding  to  the  association  between  the  Milky  Way  and 
lucid  stars  is  a  phenomenon  which  falls  here  to  be  considered.  The 
irregular  nebulas  are  objects  diiSering  altogether  in  character  from  all 
other  nebulae.  They  cover  a  far  larger  space  on  the  celestial  vault, 
even  if  we  assume  that  their  discovered  dimensions  afford  any  but 
the  roughest  indication  of  their  real  extent.  In  reality,  however, 
since  each  increase  of  telescopic  power  increases  the  apparent 
dimensions  of  these  objects,  we  probably  fall  far  short  of  the  truth 
in  making  such  an  assumption.  Now  as  we  have  seen  (see  "  Notes 
on  Nebulffi ''  in  the  Stodent  for  March,  1868),  these  irregular  nebulas  ' 
are  associated  in  the  most  singular  manner  with  fixed  stars  in  the 
same  field  of  view.  The  wisps  and  sprays  of  nebulous  light  which 
stream  from  the  central  convolutions  of  such  nebulae,  correspond, 
quite  closely  in  many  instances,  with  streams  of  small  fixed  stars. 
In  many  of  these  nebulaB,  also,  there  are  streams  of  faint  nebulosity 
extending  towards  fixed  stars,  and  acquiring  a  sudden  brightness 
around  them.  Now  it  seems  to  me  that  we  cannot  without  utter 
improbability  consider  such  an  arrangement  as  accidental.  For 
instance,  if  the  bright  stars  €  and  i,  Ononis  were  wholly  disconnected 
vrith  the  great  nebula  in  Orion,  how  enormous  would  be  the  ante- 
cedent improbability  that  these  orbs  should  appear — ^as  they  do- 
involved  in  stroDg  nebulosity,  connected  by  streams  of  ffdnt 
nebulosity  with  the  great  nebula.  And,  even  if  we  assumed  this 
to  be  possibly  due  to  the  effects  of  chance-distribution,  how  should 
we  explain  the  fact  that  similar  phenomena  are  observed  in  the 
other  irregular  nebulas,  and  notably  in  that  mysterious  object  which 
surrounds  Eta  Argus,  the  most  remarkable  variable  in  the  heavens. 

Then,  also,  there  is  the  significant  fact  that  all  the  irregular 
nebulas  &11  on  that  very  zone  which  is  freest  from  ordinary  nebulas.f 

*  I  write  from  memoiy,  not  luiTing  by  me  the  work  in  which  these  phenomena  are 
recorded— HerBchel's  "  BeeaUa  of  Obserratione  at  the  Cape  of  Good  Hope."  My 
impresaion  is  that  he  mentions  sereral  each  instances ;  one  rerj  remarkable  case  he 
certainly  mentions  and  illustrates  with  a  figure. 

t  There  is  a  notable  exception  to  this  law  in  the  singular  nebula  80  Dorados,  wMeh 
oeewn  within  the  greater  Moffellanie  Cloud.  This  exception  is  more  significant,  if  possible, 
than  the  law  itself^  as  will  appear  farther  on.  It  is  rather  singular  that  Sir  John  Herschel 
should  speak  of  30  Doradib  as  '*  unique  even  in  the  system  to  which  it  belongs/'  as  if  it 
dilTered  yet  more  markedly  from  objects  not  belonging  to  the  NubeeuUe,  whereas,  so  far  as 
006  can  judge  from  his  own  description  and  pictures,  this  nebula  presents  a  strikiDg 
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And  the  onfy  one  which^  thongh  falling  on  this  zone^  does  not 
actoallj  fall  on  the  Milky  Way^  is  the  Orion  nebnla.  This  last  fact 
seems  even  more  significant  than  the  general  association  of  the 
irregular  nebulae  with  the  Milky  Way.  For  it  seems  to  exhibit  the 
briUiant  array  of  stars  in  Canis  Major  and  Orion^  with  which  the 
Orion  nebula  is  associated  {and  around  certam  members  of  which  it 
actuaUy  dings),  as  in  reality  fSsu*  more  intimately  associated  with  the 
neighbouring  stream  of  the  Milky  Way  than  the  ordinarily  accepted 
views  would  allow  us  to  suppose. 

I  pass  over  the  association  often  observable  between  those 
remarkable  objects  the  doable  nebulas  and  doable  stars^  though  the 
phenomenon  is  sufiSciently  significant.  But  there  is  one  other 
well-established  phenomenon  which  deserves  attentive  consideration. 
Nebulad  have  been  observed  to  vary  in  light,  or  even  to  disappear. 
Hind,  d' Arrest,  and  Schmidt  record  many  sach  instances.  Are  we 
to  suppose  that  whole  galaxies  of  suns  have  suffered  in  this  manner 
total  or  partial  extinction?  Such  a  supposition  .is  absolutely 
incredible.  Nor  can  I  look  on  the  alternative  that  some  opaque  or 
semi-opaque  sabstance  has  intervened  between  as  and  these  objects 
as  having  any  reasonable  claim  to  acceptance. 

The  phenomena  I  have  been  discussing  seem  to  point  to  conclu- 
sions very  different  from  those  which  have  been  usually  accepted 
respecting  the  visible  universe.  Instead  of  separating  the  stars  and 
nebxdsd  into  distinct  systems,  or^  rather,  of  looking  on  the  stellar 
system  as  a  member  of  the  system  of  nebulaa,  we  seem  compelled 
to  look  on  almost  every  object  visible  even  in  the  most  powerfiil 
telescope  as  a  portion  of  one  system,  which  comprises  within  its 
range  single,  multiple,  and  clustering  stars,  irresolvable  nebulaa^ 
gaseous  bodies  of  symmetrical  and  unsymmetrical  figure,  and,  in  all 
probability,  myriads  of  other  forms  of  matter  as  yet  undetected. 
It  would  be  rash  indeed  to  attempt  to  speculate  on  the  processes  by 
which  the  visible  nniverse  has  attained  its  present  figure.  But  I 
may  venture  so  far  as  to  point  to  the  evidences  which  seem  afforded 
of  processes  of  aggregation,  leading — according  to  the  position,  and, 
perhaps,  of  the  character,  of  the  masses  acted  upon — ^to  the  forma- 
tion of  suns  of  greater  or  less  splendour  and  magnitude,  of  streams 
and  dusters  of  small  stars,  and  of  systems  in  which  suns  and  stellar 

resembUnoe  (in  its  general  character)  to  that  which  eurroanda  the  star  Bta  Axgiis.  In 
each  there  is  a  miae  of  irregular  nebulosity  surrounding  a  central  condensation,  within 
which  is  a  well-defined  opening  free  from  nebulous  light :  and  the  brightest  star  within 
the  confines  of  each  nebula  dccnrs  on  the  brightest  part  of  the  nebula  and  dose  to  the 
Taoan<7. 
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fltreams  and  dnsters  seem  to  be  inteimingled.  These  processes 
seem  to  have  led  to  an  annular  or  spiral^  rather  than  to  a  disc- 
shaped galaxy ;  bnt  large  portions  of  the  matter^  originallj  distri- 
buted perhaps  with  comparative  nniformity,  appear  to  have  escaped 
the  influence  of  these  processes.  Either  because  they  have  been 
subjected  to  counteracting  attractions^  or  through  the  influence  of 
the  same  principle  which  makes  the  centrifugal  force  near  the  poles 
of  a  rotating  globe  less  than  that  at  the  globe's  equator^  this  portion 
of  the  universe  seems  to  have  been  free  to  form  aggregations  m 
regions  which  lie  near  to  what  may  be  called  the  polar  axis  of  the 
galaxy.  Nor  need  we  wonder  that  these  aggregations  should  differ 
very  much  in  character  frY>m  those  which  prevail  within  the  galactic 
annulus^  nor  that  within  the  former  alone  true  nebulse  should  be 
found  profusely  distributed. 

The  only  irregular  nebula  which  has  been  examined  with  the 
spectroscope — the  great  Orion  nebula — shines  with  light  whose 
source  is  mainly^  if  not  wholly,  gaseous.  Lord  Bosse  states  that 
the  stars  visible  in  the  nebula,  when  examined  with  his  giant  re- 
flector, appear  as  red  points  of  light  upon  a  blueish-green  back- 
ground of  nebnlous  light;  and  it  is  possible,  or  rather,  probable, 
that  these  points  of  light  proceed  from  bodies  which  are  not  gaseous. 
But,  however  this  may  be,  it  is  quite  clear  that  there  is  in  the  Orion 
nebula  an  enormous  amount  of  gaseous  matter,  forming  (it  would 
seem)  a  connected  but  irregular  system,  within  which  are  involved 
many  fixed  st&rs,  and  notably  the  second  magnitude  star  €  Orionis, 
and  the  third  magnitude  star  i,  Orionis.  It  seems  fairly  presumable 
that  the  other  irregular  nebulffi  consist  in  hke  manner  of  enormous 
Agg^^gc^tions  of  the  same  luminous  gas.  The  annular  and  planetary 
nebulae  appear  to  be,  without^exception,  gaseous  masses.  Now,  we 
have  seen  that  all  the  irregular  nebul®  lie  within,  or  close  to,  the 
Milky  Way.  The  same  is  the  case  with  the  annular  nebulae,  and 
by  far  the  bu^er  number  of  the  planetary  nebulae.*  The  Dumb- 
bell nebula,  one  of  the  most  remarkable  gaseous  nebulae  in  the 
heavens,  also  lies  on  the  Milky  Way.  We  see,  then,  that  the 
gaseous  masses  revealed  to  us  by  the  telescope  show  a  marked  ten- 
dency to  aggregate  along  the  galactic  zone.  Why  this  should  be 
the  case,  it  would  not  be  easy — ^in  the  present  state  of  our  know- 
ledge— ^to  determine ;  but  it  is  clearly  not  a  phenomenon  which  need 
surprise  us  when  once  we  have  accepted  the  conclusion  that  stars 

•  Of  thirtyfonr  planetaiy  nebols  recorded  in  the  <*a«B«ral  Ofttalogae,"  no  lew 
ihsn  twentj-one  lie  within  15**  of  the  great  oirde  eentrelly  diyiding  tiie  Via  Laetoa. 
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and  nebulas  form  but  a  single  system.  I  do  not  consider  that^  in 
extra>galactic  space^  the  luminous  gas  which  constitutes  the  common 
material  of  all  the  gaseous  nebulsd  (for  the  spectroscope  reveals  no 
variety  in  this  respect*)  is  in  reality  wanting.  It  probably  exists^ 
but  in  a  more  dispersed  form  than  in  the  galaxy.  It  is  not  a  little 
remarkable  that  the  only  comets  yet  examined  with  the  spectroscope 
exhibit  (as  respects  the  light  from  the  nucleus)  the  same  three  lines 
of  light  which  form  the  spectrum  of  the  gaseous  nebulas.  Is  it  not 
possible  that^  around  some  stars  or  systems  of  stars^  comets  are 
much  more  thickly  congregated  than  round  our  own  sun ;  and  that, 
in  places,  there  may  even  exist  systems  of  comets  free  from  stellar 
influences  ?  If  we  suppose  the  irregular  nebulas  to  result  from  the 
former  arrangement,  the  annular  and  planetary  nebulas  from  the 
latter,  we  should  be  able  to  understand  the  permanence  of  the  ap- 
parent figures  of  these  objects,  since  the  slow  motions  of  comets'  in 
the  enormous  orbits  indicated  by  our  hypothesis  would  not  be 
appreciable  even  in  hundreds  of  years. 

I  cannot  but  think  that  there  is  some  significance  in  the  circum- 
stance that  so  many  temporary  stars  f  have  made  their  appearance 
''in  or  close  upon  the  borders  of  the  Milky  Way,  and,"  as  the 
younger  Herschel  says,  "  only  within  the  following  semicircle,  the 
preceding  semicircle  having  offered  no  example  of  the  kind."  May 
there  not  be  a  connection  between  this  peculiarity  and  the  circum- 
stance that  so  many  of  the  more  remarkable  variables  lie  near  the 
Milky  Way  ?  I  have  already  noted  the  association  of  Eta  Argils 
with  a  large  irregular  nebula.  Betelgeux,  in  the  neighbourhood  of 
the  Orion  nebula,  is  another  remarkable  variable.  Near  the  nebular 
region  of  Cygnus  there  are  also  several  variable  stars. 

The  Magellanic  Clouds  remain  to  be  briefly  considered.  Two 
{u*guments  have  been  made  use  of  to  show  that  these  mysterious 
objects  are  not  connected  with  the  galactic  system: — ^First,  they 
contain  forms  of  nebulas  not  met  with  within  the  Milky  Way ;  and, 
secondly,  there  are  no  traces  of  any  streams  of  nebulous  light  lead- 
ing from  the  Milky  Way  towards  the  Nubeculas.     The   former 

*  Some  of  the  gaseoTU  nebula)  gire  a  Bpeotnim  having  one  bright  line ;  others  give  a 
three>line  spectrum ;  and  there  is  one  nebula  the  speotrum  of  which  oonsi^  of  four 
lines.  But  it  is  presumable  that  these  Tariations  result  only  from  Tariations  in  the  in- 
tenaitj  of  the  light  of  these  nebulss,  since  the  bright  lines  occupy  always  the  same 
position. 

t  Sir  John  Herschel  says,  "  all,  wUhoui  exeepHon ;"  but,  since  this  was  written,  the 
temporary  star,  which  appeared  in  Corona  in  May,  1866,  has  formed  an  exception  to  the 
rule  we  have  referred  to.  It  is  probable  that  so-oalled  temporary  stars  are  in  reality 
merely  rariables  of  long  period  and  fitful  rariability. 
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argument  presents  no  difficulty.  It  is,  indeed,  rather  a  confirmation 
of  our  views  that  they  afford  an  easy  explanation  of  what  had  been 
held  to  be  a  scarcely  explicable  phenomenon.  That  the  processes  of 
aggregation  in  portions  of  space  not  falling  within  the  galactic 
annalus,  should,  in  certain  regions,  lead  to  the  exhibition  of  forms 
seen  within  that  region,  can  hardly  be  considered  very  wonderful. 
But,  in  connection  with  the  second  argument,  there  is  a  circum- 
stance which  deserves  to  be  carefully  attended  to.  Herschel  dwells 
forcibly  on  the  exceeding  barrenness  of  the  regions  which  imme- 
diately snrround  the  Nubeculse.  ''The  access  to  the  Nubecula 
Minor  on  all  sides  is  through  a  desert,"  he  says,  in  one  place ;  and, 
among  his  notes  on  this  district,  we  find  such  expressions  as  ''  a 
miserably  poor  and  barren  region " ;  ''a  region  of  utter  barren- 
ness '' ;  and  so  on.  Now,  this  peculiarity,  so  far  from  confirming 
HerscheFs  opinion  that  the  Nubeculaa  are  disconnected  with  the 
sidereal  system,  is  directly  opposed  to  it.  One  can  understand  the 
phenomenon,  if  one  looks  on  the  Nubeculsa  as  aggregations  formed 
within  regions  of  space  belonging  to  the  sidereal  system — one  would 
almost  expect  that  the  neighbourhood  of  such  regions  should  be  defi- 
cient in  splendour — drained  ofstars^  so  to  speak.  But,  if  the  Nubeculaa 
were  really  distinct  systems  far  beyond  the  sidereal  system,  there 
could  be  no  reason  for  expecting  i^at  their  neighbourhood  should 
be  more  barren  than  other  portions  of  the  sky — still  less  that  it 
should  be  oppressively  barren.  May  we  not  go  farther,  and  say  that 
there  is  no  way  of  accounting  for  so  remarkable  a  phenomenon,  save 
on  some  such  hypothesis  as  we  have  presented  ? 

But  this  is  not  all.  It  has  been  well  remarked  by  Sir  John 
Herschel,  that  the.  two  Nubecul88  are  so  nearly  circular  as  to  render 
the  assumption  that  they  are  otherwise  than  globular  in  figure 
utterly  improbable.  It  follows,  therefore,  that  the  farthest  part  of 
either  globe  is  not  much  farther  off  proportionately  than  the  nearest 
part.  Hence  the  Nubeculsd  show  us  that  ''stars  of  the  seventh  and 
eighth  magnitude  and  irresolvable  nebulas  may  coexist  within  limits 
of  distance  not  differing  more  in  proportion  than  as  nine  to  ten.'' 
Surely  this  circumstance  is  of  greater  force  than  Sir  John  Herschel 
seems  to  assume.  He  says  that  "  it  must  inspire  some  degree  of 
cantion  in  accepting  as  certain '*  the  views  ordinarily  held  re- 
specting stars  and  nebulad.  To  me  the  fact  that  stars  and  irresolvable 
nebulaa  appear  intermixed  in  the  Nubeculaa  seems  to  afford  decisive 
evidence  of  the  justice  of  the  views  which  I  have  been  induced 
to  accept  on  other  grounds.  In  the  face  of  such  evidence,  the  old 
theories  respecting  the  universe  seem  to  become  wholly  untenable. 
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THE  LUNAR  CRATERS  ARISTAROHUS  AND  LINN^. 

BY  JOHN  BBOWNINO^  FJKJk.B. 
(WUhaTinisdPlaie.) 

Teex  lunar  craters  Aristarckns  and  Herodotus  are  scaroelj  half  the 
diameter  of  Copemicos.  Thongh  small  by  comparison  with  other 
craters^  they  possess  features  of  extraordinary  interest.  The  re- 
markable serpentine  valley  ninning  south  from  Herodotus,  aad 
starting  from  that  crater,  often  spoken  of  as  the  dry  river  bed,  is 
probably,  after  the  wedge-shaped  valley  of  the  Alps,  the  most 
curious  valley  on  the  moon's  surface. 

In  studying  Aristarchus,  the  point  to  which  I  directed  my 
attention  was  its  high  reflective  power.  Several  authorities,  such 
as  Herschel  I.,  Schroter,  and  the  Rev.  T.  W.  Webb,  mention  this 
crater  as  '^the  most  brilliant  in  the  Moon.''  It  seems  to  me 
probable,  however,  that  Linn^  may  be  more  brilliant.  Watching 
the  terminator  pass  over  Aristarchus,  I  have  thought  that  when 
fully  lighted  up,  the  details  became  much  more  indistinct  than  those 
of  any  other  crater  of  considerable  diameter*  under  similar  circum- 
stances. The  details  of  Copernicus,  when  fully  illuminated,  can  be 
well  made  out,  with  a  moderately  powerful  telescope ;  while  in  the 
case  of  Aristarchus,  the  very  form  is  so  completely  changed  that  it 
can  no  longer  be  recognized.  This  leads  to  the  suggestion  that  a 
very  high  reflective  power  of  the  surface  of  the  crater  Linn^,  may 
be  the  principal  cause  of  the  perplexing  differences  noticed  in  its 
appearance  when  seen  under  different  degrees  of  illumination.  Of 
course  the  indistinctness  would  be  greatly  increased  by  the  very  small 
size  of  Linn^  when  compared  with  Aristarchus.  In  addition  to  the 
loss  of  definition  under  full  illumination,  caused  by  its  high  reflective 
power,  Aristarchus  seems  to  alter  ifcs  form  under  different  angles  of 
illumination  more  than  any  other  lunar  crater,  not  excepting  even 
Linn^. 

Every  observer  of  the  smallest  experience  is  aware  of  the 
changed  aspect  of  the  lunar  landscapes  when  viewed  at  different 
periods  of  the  Moon's  age ;  but,  until  lately,  no  one  imagined  that 
a  crater  could  undergo  such  a  complete  matamorphosis  as  is  proved 
to  take  place  in  Linn^];  or  as  the  drawings  now  given,  show  to 
occur  in  the  case  of  Aristarchus. 

The  drawings  now  engraved  were  made  with  my  12^-inch 
silvered  glass  reflector,  using  powers  of  143,  208,  306,  and  455. 
When  I  observed  Linn^  the  air  was  so  unsteady  that  I  could  not 
with  the  whole   aperture  gain  any  advantage  by  using  a  higher 
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power  than  306.  Having  been  made  witibont  any  preparation^  the 
drawings  were  not  done  to  scale^^bnt  one  inch  will  correspond  to 
about  fifty  miles. 

In  the  first  drawing  I.,  a^  represents  Aristarohns  near  the  termi- 
nator ;  the  craters^  being  near  the  Moon's  limb^  are  considerably 
foreshortened  east  and  west.  To  see  this  view  with  the  best  effect^ 
the  engraving  should  be  held  with  the  left  side^  or  that  on  which 
the  strong  shadows  appear^  turned  towards  the  source  of  light  by 
which  it  is  illuminated.  In  Idim^,  on  the  same  plate^  the  shadows 
are  necessarily  reversed^  because  the  drawing  represents  it  when 
seen  on  the  evening  terminator^  that  is^  when  the  Sun  is  setting  on 
the  objects  near  the  terminator ;  while  the  drawing  of  Aristarchus  is 
a  view  of  the  crater  on  the  morning  terminator^  that  is,  when  the 
Sun  is  rising  upon  it. 

In  the  second  drawing,  II.,  A  represents  Aristarchus  when  fully 
illuminated — ^that  is,  at  full  Moon. 

The  drawing  marked  I.  is  wanting  in  finish.  The  Moon  was 
nearly  setting  when  I  began  it,  and  I  was  compelled  to  draw  hur- 
riedly to  complete  it.  Mr.  Dawes  once  expressed  to  me  Ids  mistrust 
.  of  any  drawings  that  had  been  altered  away  from  the  telescope, 
with  a  view  to  improve  their  appearance.  As  I  share  this  feeling, 
I  prefer  to  have  the  view  engraved  just  as  it  was  made,  to  running 
the  risk  of  sacrificing  truth,  however  slightly,  to  artistic  appearance. 

I  believe  the  drawing  is  substantially  correct,  for  Mr.  Slack 
kindly  examined  it  at  the  telescope  very  carefully,  on  a  succeeding 
occasion,  and  stated  that,  in  the  main  features,  he  could  not  sug- 
gest any  alterations. 

Of  the  accuracy  of  the  view  II.,  which  shows  the  same  craters 
fully  illuminated,  I  cannot  feel  so  certain,  for  the  glare  of  the  Moon 
in  the  12-inch  aperture  so  dazzled  my  eyes,  that  I  could  scarcely 
see  the  white  lines  that  I  was  making  on  almost  white  paper.  Mr. 
Barnes  has,  however,  examined  and  described  the  crater  Aris- 
tarchus, to  which  I  particularly  refer,  with  his  10-inch  equatorial, 
and  his  observations  coincide  with  my  own. 

In  the  drawing  I.,  it  will  be  seen  that  Aristarchus,  which  is  to 
the  left,  is  a  large,  well-defined  crater,  nearly  oval  in  form,  having 
walled  sides  like  terraces,  and  two  peaks  in  the  centre.  Between 
Aristarchus  and  Herodotus  there  is  a  raised  plateau  equal  to  the 
width  of  either  of  these  craters. 

In  the  drawing  II.,  Aristarchus  appears  only  as  a  nebulous 
patch  of  enormously  increased  diameter,  and  of  a  totally  difierent 
form.    From  the  central  peaks,  bright  lines,  hke  the  ridges  of 
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hills^  reach  as  far  as  Herodotus^  to  the  side  of  which  Aristarchns 
now  appears  to  extend. 

An  exceedingly  bright  nebnlons  spot  below  the  yalleyto  the 
leil^  deserves  to  be  noted. 

The  three  small  dravrings  on  Plate  I.^  lettered  a^  b,  c,  show 
Linn^  as  seen  on  the  evening  terminator.  The  following  descrip- 
tion of  these  drawings  is  taken  from  my  observatory  note-book  :-^ 

Sept.  8^  l.SO  A.H. — Saw  Idnn^  very  distinctly  as  a  crater^  elon- 
gated N.  and  S.  The  N.  part  of  the  crater  the  narrowest.  The 
evening  terminator  crossing  Bessel.  These  remarks  refer  to  the 
drawing  marked  a.  Eye-piece  nsed^  positive  achromatic^  power 
208. 

2.15  A.H. — ^The  wall  of  the  crater  appears  nearly  perpendicolar  on 
the  W. 

3  A.H.  —  The  small  crater  is  seen  to  bl9  in  the  centre  of  a 
shallow  cap^  about  four  or  five  times  its  own  diameter.  See 
drawing  h.    Eye-piece  same  kind^  power  806. 

4  A.H. — ^A  white  nebulous  line,  resembling  steam,  appears  to 
start  from  the  mouth  of  the  crater,  and  is  continued  in  the  form  of 
a  scythe,  with  the  blade  directed  towards  the  W.  At  4.15  this  line 
was  much  fainter,  and  at  4.80  it  was  no  longer  visible.  As  this 
appearance  only  presented  itself  for  about  ten  minutes,  I  have  little 
doubt  that  it  was  an  optical  illusion,  caused  by  a  small  cloud  in  our 
atmosphere,  moisture  in  front  of  the  pupil  of  the  eye,  or  some  cause 
undivined  quite  independent  of  the  object.  During  the  time  the 
appearance  lasted  I  changed  the  eye-piece  and  rotated  the  drawer- 
tube,  which  carried  the  eye-pieces.  As  neither  of  these  proceedings 
affected  the  appearance,  it  could  not  have  been  a  ghost,  caused  by 
reflection  from  the  surface  of  one  of  the  lenses  in  the  eye-piece. 

The  drawing  marked  d,  on  Plate  11,  shows  Linn^  as  it  appears 
when  the  part  of  the  Moon  where  it  is  situated  is  fully  illuminated. 

In  the  centre  of  the  nebulous  white  patch,  which  is  all  that  is 
mostly  seen  of  Linn^,  when  fully  illuminated  I  can,  sometimes,  see 
a  brighter  spot.  Mr.  Birt  has  suggested  that  this  is  probably  one 
wall  of  the  crater  highly  illuminated.    In  this  opinion  I  coincide. 

When  the  terminator  has  passed  Linn^  by  several  degrees, 
nothing  can  be  seen  but  an  exceedingly  bright  nebulous  spot,  occu- 
pying the  place  of  the  crater,  but  of  three  or  four  times  the  diameter, 
as  shown  in  the  drawing  e. 

Attempts  have  been  made' to  explain  the  change  in  the  appear- 
ance of  Linn^  under  different  angles  of  illumination,  by  supposing 
that  the  ground  surrounding  it  is  of  peculiar  conformation*     Some- 
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thing  is  certainly  due  to  this  canse^  but  it  cannot  be  accepted  as  a 
complete  explanation  of  the  phenomena/ for  the  details  of  craters  of 
smaller  sizes  and  similar  conformation  far  removed  from  the  termina- 
tor can  oflen  be  distinctly  made  out  after  Linne^  though  much 
nearer  to  the  terminator  has  become  a  nebulous  spot. 

The  surface  may  resemble  broken  quartz.  In  such  a  case  the 
details  would  be  lost  with  a  very  low  angle  of  illumination. 

The  question  of  the  supposed  change  in  Linn^  has  been  so  ably 
treated  in  the  pages  of  the  '^Intellectual  Observer ''  and  The 
Student  by  Mr.  Birt,  and  the  Eev.  T.  W.  Webb,  that  I  shall  confine 
my  remarks  to  a  very  brief  resum^  of  the  subject. 

In  Beer  and  Madler^s  map,  Linn^  is  figured  as  a  small,  well- 
marked  circular  crater. 

Schmidt  of  Athens,  having  failed  in  finding  this  crater,  concluded 
that  it  must  have  been  filled  up  by  volcanic  action.  This  opinion 
gained  ground  in  England  after  several  well-known  observers  had 
looked  for  the  crater  in  vain. 

When  my  attention  was  first  directed  to  the  supposed  change  in 
Linu^,  I  certainly  was  among  the  number  of  those  who  thought  tbat 
some  change  had  taken  place.  This  idea  was  strengthened  by 
several  observations  I  made  of  Linn^  when  at  some  distance  from 
the  morning  terminator. 

Since  then,  however,  Mr.  Huggins  has  drawn  attention  to  a  de- 
scription of  Linn^  by  Schroter,  which  plainly  shows  that  the  crater 
was  not  at  that  time  a  well-marked  object.  Schroter  says  it  is  "  a 
somewhat  doubtful  depression  (crater),  which  appears  as  a  very 
small  round  white  spot.'^  Schmidt  seeing  only  this  much,  suspected 
change.  The  drawings  of  Messrs.  Huggins,  Joynson,  Williams,  and 
Carpenter,  exhibit  a  crater  in  a  depression.  On  one  occasion,  Mr. 
Huggins  very  carefully  measured  the  small  crater,  and  found  it  T^*?, 
in  diameter,  including  the  bright  rim.  On  another  occasion,  Messrs. 
Huggins  and  Birt  found  the  low  distant  rim  surrounding  the  crater, 
which  I  believe  corresponds  to  the  edge  of  the  shallow  cup  in  my 
drawing  6,  Plate  I.,  measured  T\ 

Drawings  have  been  made  representing  a  section  of  Linne,  which 
show  the  edge  of  the  crater  on  a  level  with  the  surrounding  surface. 
As  both  Mr.  Webb  and  myself  have  seen  a  distinct  shadow  outside 
the  ring- wall,  the  edge  of  the  crater  must  be  above  the  surface. 

When  Linn^  is  near  the  terminator,  a  crater  similar  in  appear- 
ance to  that  represented  on  Beer  and  Madler's  map  may  always  be 
observed. 

Several  observers  have  seen  it  with  four  inch  achromatics  of  good 
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quality.  I  have  seen  the  crater  myself  with  a  very  fine  fotir*and-a- 
half  inch  reflector  of  Mr.  "With's  figuring,  and  to  a  six-and-a-half 
reflector  it  is  a  comparatively  easy  object. 

Having  such  evidence  before  us,  there  is,  I  think,  scarcely-  any 
ground  for  supposing  that  any  change  has  occniTod  in  this  small,  but 
celebrated  crater.  Should  this  eventually  prove  to  be  the  case,  the 
time  that  has  been  given  to  this  matter  has  not  therefore,  been  lost. 
Attentive  examination  of  this  minute  object  has  made  us  acquainted 
with  peculiarities  of  the  reflecting  power  of  portions  of  the  Moon's 
surface,  which  may,  ultimately,  lead  to  some  more  exact  knowledge 
of  the  character  of  the  surface  of  our  most  interesting,  because  most 
perplexing,  satelhte.* 


WOMANKIND: 
m  ALL  AGES  OF  WESTERN  EUROPE. 

BY  THOMAS  WRIGHT,    P.S.A. 

CHAPTER   XII. 

WOMAIJKTND  IN  THE  FEUDAL  CASTLE  (Concluded)— WOyLAWSDUESB. 

With  feudalism  came  in  that  system  of  ever- varying  fashions  in 
dress  and  costume,  which  has  been  continued  to  our  own  times.  In 
the  olden  time,  the  forms  of  dress  had  not  been  subjected  to  cap- 
ricious changes,  but  they  were  distinguished,  according  to  the  rank 
and  position  of  the  wearers,  chiefly  by  the  quality  of  the  materials 
and  by  the  richness  of  their  jewellery.  But  with  feudalism  came 
new  classes  of  feelings  and  sentiments.  All  that  part  of  society 
which  came  under  the  description  of  knightly,  was  in  principle 
equal,  although  the  pride  of  individual  distinction  had  never  perhaps 
existed  to  a  greater  extent.  The  knight,  when  on  service,  which 
was  the  case  during  the  greater  part  of  his  time,  bore  his  badge  of 
personality  on  his  shield,  or  on  his  helmet.  Now  that  feudalism 
had  brought  Womankind  into  a  much  more  prominent  and  important 
position  in  society,  she  required  also  some  outward  mark  of  her 
personal  rank  and  importance,  and  sought  it  in  the  richness  or  form 
of  her  dress.  It  is  the  usual  case,  in  uncivilized  or  only  partially 
civilized  society,  that  the  man  lays  the  work  upon  the  woman,  and 

*  In  an  admirable  photograph  of  the  Moon,  bj  Mr.  David  Gill  of  Aberdeen,  the 
craters  Aristarchus  and  Linn^  though  not  far  from  the  terminator,  have  a  nebulous  look, 
and  appear  united ;  yet  in  the  serpentine  valley  below  them,  the  lights  and  shadows  are 
distinotlj  marked  almost  as  strongly  as  on  Fig.  I.  in  the  Plate. 
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assumes  the  right  of  displaying  pride  and  vanity  to  himself.  This 
feeling  we  have  seen  to  exist  to  a  great  degree  in  society  in  Western 
Europe  previous  to  the  feudal  period ;  and  it  must  be  acknowledged 
that,  in  the  earlier  developments  of  the  love  of  extravagance  in 
dress,  the  feudal  ladies  only  followed  the  example  set  them  by  the 
other  sex.  The  satirical  writers  and  the  religious  preachers  of  the 
eleventh  and  twelfth  centuries  were  far  louder  in  their  outcries 
against  the  extravagant  finery  of  the  knights  and  esquires  than 
against  that  of  the  ladies  and  damoiselles,  and,  to  judge  from  some 
of  their  descriptions,  not  without  reason.  The  different  form  of 
society,  too,  gave  to  both  sexes  far  more  frequent  and  more  exciting 
occasions  for  exhibiting  this  kind  of  pride.  The  dull  indoor  amuse- 
ments, the  heavy  eating  of  the  dinner-table,  the  drinking  which 
followed,  the  games  in  which  the  men  almost  exclusively  partook, 
had  given  place  to  the  more  brilliant  gaiety  of  the  castle,  to  the 
Carole,  and  above  all  to  the  tournament. 

It  appears  that  this  love  of  new  fashions  and  extravagance  in 
dress,  had  risen  to  a  great  height  at  the  close  of  the  twelfth  century, 
and  the  protest  against  it,  in  contemporary  writers,  goes  on  increas- 
ing during  the  three  centuries  which  followed.  Jean  de  Meung,  the 
second  writer  of  the  *' Roman  de  la  Rose,''  who  flourished  in  the 
reign  of  Philippe  le  Bel,  the  latter  part  of  the  thirteenth  century, 
gives  a  rather  striking  description  of  the  manner  in  which  the  ladies 
decked  themselves  out,  when  they  *^  went  to  the  caroles,  or  to  the 

other  gay  assemblies.'' 

— Qaant  tous  a1^  as  karoles, 
Ou  h.  Yos  asBembl^es  foles. 

Roman  de  la  Rose,  1. 10,009. 
Not  long  after  the  middle  of  the  foui'teenth  century,  the  knight 
of  La  Tour-Landry,  in  his  ^'  Book,"  tells  his  daughters,  for  their 
instruction  on  this  subject,  a  curious  anecdote,  as  a  warning  against 
being  too  ready  to  adopt  new-fangled  fashions,  and  especially 
those  of  other  countries.  A  noble  baroness  of  the  duchy  of 
Guienne  one  day  addressed  the  lord  of  Beaumanoir,  and  said,  "  I 
come  from  Britany,  and  I  have  seen  my  cousin,  your  wife,  who  is 
not  so  arrayed,  nor  her  dress  made  of  such  materials,  as  the  ladies 
of  Guienne,  and  of  many  other  places ;  for  the  borders  of  their 
robes  and  head-dresses  are  not  so  large  or  of  the  fashion  which 
is  now  in  vogue."*  The  knight  replied,  *'  My  lady,  since  she  is  not 
*  The  Englifth  tnintlator  of  the  kDight*s  book,  something  leu  than  a  centuiy  after- 
nardi,  found  a  difficultjr  in  representing  here  the  words  of  the  original  relating  to 
eoetumes  hie  translation  is,  "For  her  hodes,  tayllcs,  and  sleres  be  not.foned  ynowgh 
after  the  shape  that  rennithe  now."  '<  The  Booke  of  the  Knight  of  La  Tour* 
Landrr."—  p.  30. 
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arrayed  in  your  fashion  and  like  you^  and  her  borders  seem  to  you 
small,  and  you  blame  me  for  it,  know  that  you  shall  blame  me  for 
it  no  longer ;  for  I  will  make  her  more  elegant  {cointe)  and  as  well 
arrayed  in  noble  ornaments  of  the  new  fashion,  as  you  or  any  of  the 
others,  for  you  and  they  have  only  the  half  of  your  bodies  {corses), 
and  your  hoods  (chapperons)  lined  with  vair  and  with  ermine,  and  I 
will  do  still  better,  for  I  will  have  her  dresses  and  hoods  lined  on  the 
other  side,  the  hair  outward,  and  so  she  shall  be  better  ftirred  and 
lined  than  you  or  the  others."*  The  knight  then  goes  on  to  com- 
plain that  these  new  guises  had  been  borrowed  from  the  EngUsh, 
and  that  they  had  been  first  adopted  by  the  disreputable  women 
who  followed  the  camp — that  they  were  the  first  who  figured  in  the 
great  purfiles  and  corsage,  slit  at  the  sides  and  '^  Ids  floutans"  {car  ce 
furent  celles  qui  premidrement  admenerent  cest  estat  an  Bretaingne  dcs 
grans  pourfih  et  des  corses  fendus  is  costez  et  Us  floutans) .  The  reader 
of  Chaucer  knows  how,  a  little  later  on  in  the  century,  the  "persone" 
in  the  Canterbury  Tales,  inveighs  against  the  wild  extravagance  of 
contemporary  fashions  in  dress. 

The  great  variety  of  stufis  and  materials  for  dress  which  are 
mentioned  as  existing  in  the  twelfth  century,  is  a  proof  not  only  of 
the  extensive  usage  which  was  made  of  them,  but  of  the  consequent 
activity  in  the  different  branches  of  their  manufacture ;  and  there  is 
also  abundant  evidence,  that  during  this  period  a  great  variety  of 
fashions  sprung  into  existence,  not  in  the  articles  of  dress,  for  they 
seem  to  have  remained  permanently  the  same,  but  in  their  forms 
and  make.  Towards  the  close  of  the  century  the  complaint 
against  this  extravagance  in  both  sexes  became  greater,  and  it 
went  on  increasing  during  the  century  following.  We  must  not, 
however,  suppose,  with  most  of  our  popular  writers  on  the  history 
-of  costume,  that  there  was  quite  a  uniformity  in  this  change  of  the 
fashions  of  dress,  or  that  at  any  particular  date  the  costume  was 
everywhere  the  same.  On  the  contrary,  there  was  no  law  of  fashion, 
but  each  high  dame  seems,  to  a  certain  degree,  to  have  chosen  her 
fashion  for  herself,  although  at  any  particular  period  a   certain 

*  The  English  Tenioi),  quoted  in  the  last  note,  gi? es  this  as  follows,  *'  Sethe  she  n  js 
not  arrayed  on  yonre  gisoi  and  that  ye  thenke  her  array  and  her  forre  to  litelle,  and 
that  ye  hlame  me  for  it,  forsothe  ye  shall  hare  no  more  cause  to  hlame  me,  for  y  troUe 
make  anaye  her  as  nohly  as  ani  of  you  alle,  and  as  queintly ;  for  ye  have  hut  half  youre 
hodes  and  cotes  furred  with  ermyn  or  menerer,  and  y  wol  do  beter  to  her,  for  y  woUe 
furre  her  gowne,  ooleres,  sieves,  and  cotes,  the  here  outwarde ;  thus  she  shalle  be  beter 
purfiled  and  furred  thanne  other  ladies  and  gentille  women.'*  It  is  erident  that  a  change 
had  taken  place  in  the  detaQs  of  the  costume  between  the  period  at  which  this  book  was 
written,  and  that  at  which  it  was  transited  into  English. 
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genefal  character  prevailed.  This  is  easily  understood.  The  whole 
extent  of  feudalism  formed^  in  some  respects^  one  great  domain^  iu 
which  each  feudal  castle  was  a  sort  of  little  state^  complete  in 
itself.  The  communication  between  the  different  castles  was  not 
frequent,  or  rapid,  especially  among  the  females  of  the  household, 
and  less  so  if  far  apart,  and  it  was  only  at  times  that  the  lady  of  the 
castle  presented  herself  at  the  "royal  court.''  The  articles  of  dress  of 
the  feudal  ladies,  in  each  great  castle,  were  usually  made  within  the 
household,  according  to  a  general  form,  but  the  higher  ladies  sought 
to  show  their  superiority  always  by  the  superiority  of  the  material, 
but  sometimes  also  by  some  variation  of  form,  which  would  of  course 
soon  be  imitated  by  others.  When  the  lady  of  the  castle  went  to  the 
king's  court,  she  saw  there  similar  variations,  or  peculiarities,  in  dress, 
perhaps  on  a  much  more  striking  scale,  and  she  eagerly  carried  them 
home  with  her  to  introduce  them  into  her  own  lesser  court.  But  ev6ry 
lady  did  not  necessarily  adopt  this  same  fashion,  which  probably 
consisted  chiefly  in  the  higher  value  of  the  materials,  and  was  only, 
therefore,  within  reach  of  a  few.  The  increasing  extravagance  of  the 
ladies'  costume,  of  which  the  clergy  especially  complained,  consisted 
of  the  spreading  eagerness  of  women  of  lower  rank  and  position,  to 
spend  far  beyond  their  means  in  rivalling  the  costly  dresses  of  the 
great  ladies  of  the  court.  At  all  periods  we  find  a  great  variety  of 
ladies'  costume  existing  contemporaneously,  as  every  one  knows  who 
has  carefully  compared  the  illuminated  manuscripts ;  but,  from  one 
time  to  another,  some  special  novelty  in  the  style  of  dress  was  more 
extravagant  or  became  more  the  rage  than  usual,  and  thus  marked 
a  period  in  the  history  of  fashion. 

Our  information  on  the  different  articles  of  dress  worn  by  the 
ladies  in  the  twelfth  and  thirteenth  centuries,  is  sufficiently  exact. 
The  first  was  the  chemise  {camisia),  which  was  called  in  English,  as 
far  back  as  the  fourteenth  century,  a  shirt,  and  was  worn  next  the 
skin.  The  collar  of  the  chemise  was  allowed  to  pass  the  rest  of  the 
dress,  and  was  sometimes  turned  down.  It  appears  to  have  been 
usually  plaited;  and  dandies  of  either  sex  seem  to  have  prided 
themselves  upon  the  neatness  with  which  it  was  arranged.  Over 
the  chemise  was  [worn  the  cote,  a  long  tunic  with  sleeves  fitting 
close,  which  were  the  only  part  of  it  visible,  as  the  rest  was  covered 
by  the  surcote,  or  super-tunic,  worn  over  it,  as  its  name  indicates. 
The  surcote  was,  perhaps,  the  most  important  article  of  the  dress. 
It  was  sometimes  without  sleeves,  sometimes  with  half  sleeves  which 
descended  a  little  below  the  elbow,  and  sometimes  with  false  sleeves, 
which  feU  over  the  back.     Under  Philippe  le  Hardi,  in  the  latter 
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half  of  the  thirteenth  century,  the  cote  ai^d  the  surcote  were  iQ#tde  of 

very  rich  materials,  and  of  brilliant  colours,  and  it  was  customary  to 

embroider  them  in  silver  and  gold  with  the  arms  of  the  wearer,  if 

she  were  a  person  of  distinction.     A  cote  of  cloth  of  gold  well 

shaped- 
Cote  de  drop  d*or  bien  taille — 

was  part  of  the  dress  of  Blonde  of  Oxford,  in  the  romance,  which 
carries  ub  back  to  the  thirteenth  century.  Over  these  was  thrown 
the  mantle,  which  seems  to  have  been  known  at  times  by  the  name 
of  the  material  of  which  it  was  made,  especially  when  that  name  was 
more  than  usually  precious  or  rare.  Thus  in  the  thirteenth  century 
it  was  sometimes  called  a  siglaton,  this  being  the  name  of  a  very 
precious  stuff  brought  from  the  east ;  and  in  the  twelfth  century  it 
was  called  a  cape,  a  word  said  to  be  derived  from  the  Latin  capdla, 
a  goat,  because  it  was  made  of  the  hair  of  that  animal.  The  hliauU 
was  another  outer  garment,  perhaps  more  complete  than  the  mantle. 
We  have  seen  in  a  former  chapter  (Student,  vol.  ii.,  p.  300),  a  young 
lady  leaving  her  bed,  and  descending,  dressed  only  in  a  bliault,  to  bid 
farewell  to  her  lover,  and  we  have  there  given  a  picture  of  the  lady  in 
this  costume.  It  must  be  understood  that  at  this  time  it  was  the 
custom,  with  both  sexes,  to  lay  in  bed  at  night  perfectly  naked. 
The  text  of  the  ''  Roman  de  la  Violette,'*  in  which  this  incident 
occurs,  is  of  the  thirteenth  century,  but  unfortunately  the  illu- 
minated manuscript  of  the  romance,  from  which  our  picture  is  taken, 
is  only  of  the  fifteenth,  though  probably  the  character  of  the  bliault 
had  undergone  little  change.  We  see*  in  a  little  nouvelette  of  the 
same  thirteenth  century,  that  of  ''  Aucassin  et  Nicolette,^'  the  £ur 
damsel  Nicolette  rising  from  her  bed  and  making  her  escape  from 
her  chamber  in  the  same  simple  disguise — ele  se  leva,  si  vesti  un 
bliauU  de  drap  de  sole  que  ele  avoit  inolt  bon. 

The  dressing  of  the  head  was  perhaps  the  most  important  part 
of  the  fashionable  costume  of  this  period,  and  performed  a  great 
part  in  its  changes.  One  of  the  great  fashions  of  the  latter  half  of 
the  twelfth  century  was  the  cJiapel  depaon,  a  crown  or  hat  ornamented 
with  embroidery,  and  surmounted  by  a  peacock^s  feather.  Embroi- 
dery of  gold  and  pearls,  which  was  now  much  employed  on  the  robes 
of  silk  and  velvet,  was  also  used  largely  in  the  coiffure  of  ladies  of 
rank  and  beauty.  The  treason,  or  treceour,  was  an  ornamental  fillet 
or  wreath,  answering  to  the  benda  of  Provence  and  Italy,  em- 
ployed to  bind  in  the  hair ;  and  among  other  principal  articles  of 
the  head  dress  of  ladies  of  rank  were  the  couvrechefs,  usually  made 
of  silk  tissue,  the  wimple  {guimple)  also  of  silk,  and  the  circlet  of 
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gold  and  silver.  The  ladies  had  also  a  veil^  which  descended  from 
the  summit  of  the  head  to  the  shoulder^  and  left  but  a  small  portion 
of  the  hair  uncovered. 

Gloves  were  in  common  use  at  this  time^  and  were  made  of 
diflFerent  materials — sometimes  of  sheep's  leather,  at  others  of  kid, 
and  at  others  of  ^'  vair  '*  and  of  "  gris/'  and  of  such  rich  materials. 
They  were  generally  formed  to  cover  the  wrist.  In  the  Middle 
Ages  it  was  the  height  of  ill-manners  to  keep  the  gloves  on  the  hand 
during  visits,  or  in  soirees,  or  in  balls,  or  in  the  presence  of  great 
people,  and  when  two  persons  met  in  the  public  road,  they  drew  off 
their  gloves  before  touching  hands.  To  omit  this  would  be  looked  upon 
as  nothing  less  than  a  personal  insult.  Shoes  also,  though  usually 
made  of  leather,  were  sometimes  made  of  other  materials,  though 
they  do  not  appear  to  have  differed  much  in  fovm.  The  old  writers 
speak  especially  .of  two  descriptions  of  shoes  in  use  among  the 
mediasval  ladies,  *which  they  call  escarpvns  and  estivaus.  The  latter 
were  apparently  low  shoes  for  undress  and  common  use.  In  the 
romance  of  "Garin  le  Lohcrain,"  a  lady  is  made  to  leave  her 
chamber  in  grief  and  negliipmtlytdressed : — 

Tote  dolente  hon  de  sa  ohambre  eii,  All  fall  of  grief  she  isgued  from  her  chain. 

ber, 
Desafublie,  cfaaaci^  en  escbarpini,  In  undrees,  shoed^ith  escarpins, 

Sor  808  espoles  11  gisoient  11  erms.  Her  hair  laj  loattered  orer  her  shoulders. 

The  estiual  (in  Latin  cesiivaUs)  was  a  sort  of  buskin,  often 
ornamented  with  ermine  or.&Lr,  and  worn  by  ladies  when  affecting 
elegance  of  dress. 

One  of  the  most  important  parts  of  the  lady's  dress  was  her 
girdle,  which  was  buckled  round  her  waist,  and  was  often  made  of 
very  rich  mdtoials.  The  beauty  of  the  girdle  was  considered 
especially  as  .a  mark  of  ^dignity,  and  was  attached  to  married 
ladies.  .  To  it  was  mspendsd  the  aumomere,  uor  purse,  and  the 
keys,  the  eflpasial  «igfis  of  the  ^matron's  aiiihority.  Until  the 
fourteenth  century,  illuminated  manuscripts,  except  of  the  church 
books,  are  not  very  numerous,  and  we  get  few  pictorial  illustrations 
of  the  details  of  female  costume.  For  the  earlier  part  of  the  thir- 
teenth century  we  may  rejoice  in  the  preservation  of  the  sculptures 
of  two  queens  of  England — Berengaria,  the  queen  of  Bichard 
Coeur-de-Lion,  and  Isabel  of  A.ngouleme,  the  third  and  last  wife  of 
King  John,  and  mother  of  Henry  III.  Both,  which  are  represented 
in  the  accompanying  cut,  are  sculptures  of  the  reign  of  the  last  of 
these  monarchs.  The  latter  is  at  Fontevraud  in  Anjou ;  and  the 
former  was  preserved  in  the  abbey  of  I'Espan,  near  Mans.     They 
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are  good  examples  of  the  ordinary  dress  of  the  lady  of  rank  of  this 
period.  The  garment  enclosing  the  tody  is  the  surcote,  or  outer 
tunic^  but  the  camise  or  chemise^  is  open  above  round  the  neck. 
The  mantle  hangs  loose^  and  in  the  case  of  Queen  Isabel  both  surcote 
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and  mantle  have  embroidered  borders.  The  fermails,  or  brooches, 
at  the  neck^  are  both  of  gold,  and  that  of  Berengaria  is  especially 
large  and  rich.  Queen  Berengaria  has  also  her  aumoniere  attached 
to  her  girdle. 

This  latter  article  of  dress,  the  girdle,  still  held  its  importance,  and 
it  was  looked  upon  as  a  great  act  of  presumption  in  women  of  the  lower 
or  less  reputable  classes  of  society  to  wear  it.  It  is  related  of  Queen. 
Blanche,  the  mother  of  St.  Louis,  that,  one  day  at  church,  having 
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received  from  the  priest  the  kiss  of  peace^  she  passed  it  on^  as  was  the 
custom^  to  a  woman  by  her  side,  richly  dad,  and  whose  respectability 
seemed  to  be  assured  by  the  beauty  of  her  girdle.  She  was  informed 
afterwards  that  this  women  was  a  prostitute,  and,  greatly  disgusted 
at  having  come  in  contact  with  such  a  person,  she  made  an  order — 
it  was  during  her  regency — forbidding  in  future  females  of 
that  class  from  wearing  the  girdle  used  by  honest  women.  For 
a  similar  reason,  more  than  half  a  century  before,  Louis  VII. 
forbade  women  of  this  description  from  appearing  in  the  cape,  already 
described.  The  order  of  Queen  Blanche  was  renewed  by  subsequent 
monarchs  [down  to  a  comparatively  late  period,  and  it,  or  perhaps 
rather  the  sentiment  it  reveals,  is  understood  to  have  given  rise  to 
the  old  French  proverb.  Bonne  renommee  vaut  mieux  que  ceinture 
doreej  good  repute  is  worth  more  than  a  gilded  girdle. 

This  eagerness  of  the  women  of  the  lower  class  to  imitate  the 
dress  and  extravagance  of  those  of  higher  rank  was  that  which  most 
provoked  the  indignation  of  the  moralists,  and  especially  of  the 
clergy,  and  it  appears  to  have  gone  on  increasing  during  the  whole 
of  the  thirteenth  century.  At  length,  in  the  reign  of  Philippe  le  Bel, 
the  expostulations  of  the  Church  became  so  pressing  that  that 
monarch  passed,  in  1292,  a  law  regulating  the  number  of  the  dresses 
and  the  value  of  the  materials  of  which  they  were  to  be  made  for 
each  diflFerent  class  of  society.  It  was  the  first  of  the  sumptuary 
laws,  and  was  followed  at  different  times  by  many  others.  The  pro- 
visions of  this  law  are  curious  enough  :  neither  man  nor  woman  of 
the  bourgeoise  was  to  wear  vair,  nor  gris,  nor  ermines,  nor  were 
they  allowed  to  wear  gold,  or  precious  stones,  or  crowns  of  gold  or 
silver.  The  ladies  of  dukes,  of  earls,  or  of  barons  of  six  thousand 
livres  of  land  or  more,  might  make  four  robes  a  year,  and  no  more. 
The  same  regulation  appUed  to  the  other  sex.  Knights,  and  of 
course  their  ladies,  were  allowed  two  robes  a  year,  either  by  gift,  or 
purchase,  or  otherwise.  No  damoiselle,  unless  she  were  a  chatelaine, 
or  a  lady  of  two  thousand  livres  of  land,  was  to  have  more  than  one 
robe  a  year.  Limits  were  also  placed  on  the  value  of  the  materials. 
The  wives  of  barons  were  not  to  have  a  robe  of  material  worth  more 
according  to  the  value  in  Paris  than  twenty-five  sols  tournois  a  yard ; 
the  wives  of  bannerets  and  chatelains  were  limited  to  eighteen  sols 
a  yard ;  and  the  wives  of  bourgeois  of  the  worth  of  two  thousand 
livres  tournois  or  more,  were  limited  to  sixteen  sols  the  yard;  and 
the  poorer  class  to  twelve  sols.  As  may  be  supposed,  a  law  like  this 
was  very  ineffective,  and  extravagance  in  dress  went  on  increasing 
instead  of  decreasing. 
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It  was  in  the  head  attire  that  eztravagauce  in  form  began  to 
show  itself.  During  the  twelfth  and  thirteenth  centuries  the 
arrangement  of  the  head-dress  appears  to  have  depended  very  much 
on  the  caprice  of  the  individual^  at  least  as  to  the  combinations  of 
the  objects  of  which  it  consisted^  the  principal  of  which  have  been 
already  described.  One  of  them  was  the  cajiele,  or  chapelet,  a  circlet 
which  surrounded  the  head  and  held  in  the  hair.  Blonde  of  Oxford, 
at  her  marriage,  was  clothed  in  a  capelefc  of  cloth  of  gold,  with  a 
mantle  from  the  neck,  the  tassels  of  which  were  worth   fourteen 

marks. 
Una  capeles  ses  ohevex  tient,  A  chaplet  held  her  hair, 

Qui  ert  de  fin  or  reluisant.  Which  was  of  fine  glitteriag  gold. 

Un  fremal  eut  el  pis  devant,  8he  had  a  fermail  (brooch)  her  breast  before, 

[    De  chiaus  qu*el  aporte,  avoit,  One  of  those  which  she  had  brought  with 

her, 
Li  rois  nul  plus  rice  n'a? oit.  The  king  did  not  possess  one  more  rieh. 

£le  eut  aumoniere  et  cainture,  She  had  aumonidre  and  girdle, 

Entant  comme  li  si^oles  dure  As  long  as  the  world  lasts 

Ke  fust  sa  pareille  trouv^.  Its  equal  maj  not  be  found. 

Jtomanee  of  Blonde  of  Oxford,  p.  162. 

Towards  the  end  of  the  thirteenth  century,  it  became  the  fashion 
to  arrange  the  hair  on  the  head  in  a  more  prominent  and  bulky  form, 
projecting  above  the  ears  on  each  side,  and  upon  the  two  bosses 
thus  formed,  the  veil  or  couvrechef  was  suspended.  To  produce  this 
effect,  more  hair  was  frequently  needed  than  the  head  itself  produced, 
and  to  supply  this  want,  false  hair  was  employed.  This  false  hair 
was  called  the  atours,  which  were  sometimes  made  in  the  most  sin- 
gular shapes.  Early  in  the  fourteenth  century  these  fUours  had 
assumed  the  form  of  two  horns,  and  became  an  object  of  great 
indignation  to  the  religious  part  of  the  community.  Jean  de  Meuug, 
the  continuator  of  the  ^^  Roman  de  la  Rose,''  which  was  completed 
in  the  earlier  part  of  the  fourteenth,  sneers  at  these  homed  head- 
dresses, when  he  says  of  the  other  sex, — 

Bus  see  oreilles  port  tex  comes  Oyer  her  ears  she  carries  such  horns 

Que  oers,  no  hues,  ne  unicornes,  Thst  stag,  or  ox,  or  unicorn, 

S'il  se  de? oient  eflronter,  If  they  had  to  face  her, 

Ne  puit  ses  comes  surmonter.  Could  not  overcome  her  homs. 

And  the  same  writer  speaks  of  the  woman^s  "  homs ''  at  a  later 
period,  in  his  ''  Testament/'  An  anonymous  satirist  of  the  earlier 
years  of  the  fourteenth  century  has  left  us  a  song  against  these 
'^  comettes,"  as  he  calls  them,  in  which  he  tells  us  how  the  Arch- 
bishop of  Paris  raised  his  voice  against  the  folly  of  the  woman — 
Qui  forre  son  chief  et  so  £ude  Who  puts  false  hair  on  her  head  and  painta 

herself 
For  plere  an  monde.  To  pleaie  Ihe  world. 
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The  women  who  adopted  such  fashions  are  compared  by  the  satirist 
to  dumb  beasts^  and  he  tells  us  how  the  prelate  had  promised  a 
reward  to  all  who  would  treat  them  with  open  derision. 

£t  commande  par  aatie  And  he  oommands,  in  soom  of  them, 

Que  obaaoum  "  hurte,  belio,"  die.  TThat  e^ery  one  cry  out,  "  Push,  ram." 

Trop  1  tardon  We  are  too  slow  to  cry, 

"  Horte,  belin,"  por  le  pardon.  **  Push,  ram,"  for  the  par(}on. 

Se  des  fiimes  ne  nous  gardon,  If  we  are  not  on^  our  guard  against  the 

women, 

Ocis  serommes.  We  shall  be  slain. 

Comes  ont  por  tuer  les  hommes.  They  have  horos  to  kill  the  men. 

B'antrul  cheveus  portent  granz  sommes       They  carry  great  masses  of  other  people's 

hair 

DesuB  lor  teste.  Upon  their  head. 

After  a  little  more  satire  on  the  vanity  of  the  ladies'  costume^  the 
writer  continues^ — 

L'eresque  Ta  apercen ;  The  bishop  has  peroeiTed  it ; 

Si  ne  s*en  puet  estre  teu,  And  he  could  not  keep  silence, 

Aioz  en  sermone,  But  he  preaches  about  it, 

Et  a  toz  cel«  x  jors  pardone,  And  he  gives  ten  days  pardon  to  all  those. 

Que  crieront  A  tel  personne,  Who  will  ory  out  at  such  a  pexson, 

"  Hurte,  belin."  «» Push,  mix  l" 

The  horns,  he  says,  were  made  of  :hemp  or  flax, — 

Foi  que  je  doi  saint  Mathelin,  By  Jbhe  faith  1  otre  St^llisthurin, 

De  chanvre  ouvr^  ou  de  lin  With  workediiiemp  or  flax 

Se  font  oomues.  They  make  tfaemselres  homed. 

The  practice  of  painting  the  face  is  one  of  great  antiquity,  and 
was  indulged  in  by  the  ladies  of  the  Middle  Ages  largely,  both  before 
and  after  the  establishment  of  feudalism.  A  short  poem  of  the 
thirteenth  century,  which  introduces  the  mercier,  or  dealer  in  small 
wares,  enumerating  the  articles  he  has  for  sale,  gives  the  following 
curious  list  of  the  objects  employed  by  the  ladyrat  her  toilette  at  tiiat 
period  (it  is  not  always  easy  to  explain  them  inanodem  langfuage), — 

Si  ai  tot  rapareillement  I  have  also  all  the  utensils 

Dont  feme  fait  formement,  Which  a  woman  uses  at  her  toilette, 

Basoers,  forces,  guignoeres,  Basers,  forceps,  looking-^laaMs, 

Sscuretes  et  furgoeres,  Toofch-brushM  and  tooth^picks, 

Et  bendeax  et  crespiseors,  And  haniisaiis,  and  oritpingrtrons, 

Traineax,  pigues,  mireors,  Trsiaeanx,  aombs,  mirrors, 

Eve  rose  dont  se  forbissent ;  And  rose*water  with  which  tiiey  furbish 

themselves ; 
J*ai  quoton  dont  els  se  roogissent ;  I  have  cotton  with  which  they  rouge  $ 

J'ai  blanohet  dont  els  se  font  blanches.  I  have  whitening  with  which  they  whiten 

themselves. 

Neither  bishop's  sermon  nor  poet's  satire  appears  to  have  had 
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mnch  effect  in  moderating  the  love  of  the  ladies  for  homs^  which 
seems  to  have  continued  daring  the  whole  of  this  centary^  and  into 
the  next.  The  knight  of  La  Tour-Landry,  writing  in  1371  or  1372, 
tells  us  similarly  of  a  holy  bishop  in  his  time  who  preached  against 
the  homed  head-dresses  of  the  ladies,  when  there  was  present  a 
great  crowd  of  ladies  and  damoiselles  in  what  was  then  the  new 
fashion,  et  estoient  hien  hranchv^s  et  avoient  grans  cornes.  He  told 
them  that  Noah's  flood  was  brought  on  by  similar  vanities,  and  that 
he  had  no  doubt  that  the  demon  made  his  ordinary  seat  between 
the  woman's  horns.  In  spite,  however,  of  all  this  outcry  and  satire, 
the  horns  survived,  or  at  least  many  of  the  ladies  of  fashion  con- 
tinued to  wear  them,  and  at  the  beginning  of  the  fifteenth  century 
they  seem  to  have  been  carried  to  a  greater  extravagance  than  ever. 
The  chronicler  Juvenal  des  Ursins  says  that,  in  1417,  ''the  ladies 
and  damoiselles  of  the  queen's  household  displayed  great  and  exces- 
sive pride,  and  wore  horns  wonderfully  high  and  broad,  and  had  on 
each  side,  instead  of  pads,  two  great  ears,  so  large  that  when  they 
had  to  pass  through  the  door  of  the  chamber,  they  were  obliged  to 

turn  sideways  and  stoop,  or  they 
could  not  have  passed.  The  anger 
of  the  more  zealous  portion  of 
the  clergy  was  again  roused,  and 
fierce  were  the  onslaughts  upon 
the  horns. 

That,  however,  there  were, 
during  all  this  period,  other  and 
simpler  head-dresses  in  vogue 
besides  the  horns  is  evident  from 
the  illuminations  of  contempo- 
rary manuscripts.  The  accom- 
panying cut  is  taken  from  an 
illumination  in  a  manuscript  of 
the  "Chronicles  of  St.  Denis,'' 
in  the  British  Museum  (MS.  Reg. 
20,  C.  VII.,  fol.  10,  v°.),  which 
represents  the  marriage  of  King 
Philippe  le  Hardi  of  France  with 
Marie  de  Brabant,  from  which  I 

THE  QUXBN  ASD  URB,  L1DIE8.  r  *  1.  xl.      ^  i*  xl. 

^  have  given  here  the  figures  of  the 

queen  and  her  two  ladies  of  honour.  The  manuscript  belongs  to 
the  close  of  the  fourteenth  or  to  the  beginning  of  the  fifteenth  cen- 
tury, and  no  doubt  represents  some  of  the  ordinary  head-dresses  of 
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that  period.  The  next  cut  is  of  a  rather  later  date^  taken  from  a 
manuscript  of  the  romance  of  King  Pontus,  and  similarly  represents 
the  Princess  Sidoine^  and  her  damoiselles.  A  ship  has  brought  her, 
as  presents  from  Pontus,  some  of  the  principal  articles  of  a  fashion- 
able  lady's  attire^   including   *'  crowns,   or  circlets,   of  gold  and 
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chaplets,  girdles,  aumonieres  of  pearls,  of  gold,  and  of  purple,  of 
pznnes,  of  vair  and  of  gris,  and  of  ermines,  that  it  was  a  great 
wonder  to  see."  The  princess  wears  one  form  of  the  homed 
head-dress. 

During  the  whole  of  the  fourteenth  century  we  meet  with  fre- 
quent complaints  of  the  increasing  extravagance  in  dress.  The 
fashion^  became  more  varied  and  capricious,  and  the  fineness  of  the 
material  increased  and  came  nearer  to  perfection.  A  great  number 
of  new  stuffs  are  mentioned  during  this  century,  but  I  will  not 
undertake  here  to  describe  or  enumerate  them.  The  hliault,  which 
still  continued  in  use  with  both  sexes,  appears  now  to  have  been 
furred.  The  general  dress  continued  to  be  much  the  same,  but  one 
new  article  of  dre^s  was  added  in  the  course  of  .the  century  under 
the  name  of  a  garnache,  in  the  form  of  a  long  mantle,  with  a  sUt 
at  the  side.    This,  too,  like  nearly  all  the  other  articles  of  dress,  were 
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worn  under  the  same  name  by  both  sexes.  In  1351,  the  King  of 
France  had  gamaches  of  red  velvet,  and  others  of  white  velvet  with 
sleeves  doubled  with  ermine.  Another  new  dress,  introduced 
towards  the  latter  part  of  the  century,  was  called  a  rondeau,  and  is 
better  known  by  the  name  of  a  cote-hardie.  It  was  a  habit  fitting 
close,  reaching  only  down  to  the  haimches,  and  buttoned  down  the 
breast.  Some  of  the  ladies  wore  over  this  a  very  wide  mantle, 
which  descended  to  the  ground,  and  trailed  to  some  distance  behind. 
Ladies  of  noble  birth  now  adopted  the  fashion  of  having  the  family 
arms  depicted  on  the  cloth  of  their  tunics,  the  usual  custom  being 
to  canry  the  arms  of  the  families  mipwrti,  the  husband's  on  the  one 
side  and  the  wife's  on  the  other.     Our  next  cut  represents  a^noble 
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lady  of  the  close  of  the  fourteenth  century,  taken  from  a  miniature 
in  a  manuscript  in  the  "  Bibliothfeque  Imperiale  "  in  Paris  (Suppl. 
Lat.,  No.  1222).  It  is  believed  to  represent  Marguerite  de  Clisson, 
who  was  married  on  the  20th  of  January,  1387,  to  Jean  de  Ch&tillon, 
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a  nobleman  who  acted  a  prominent  part  in  the  history  of  Britany  at 
that  period ;  and  the  volume  with  its  miniature,  which  is  a  book  of 
prayers,  is  supposed  to  have  been  made  at  the  date  just  mentioned^ 
on  occasion  of  the  marriage.  Marguerite  de  Glisson  wears  the 
rondeau  or  cote-hardie. 

Under  Charles  VI.,  towards  the  end  of  the  century,  we  begin  to 
hear  new  and  louder  cries  against  the  strange  fashions  affected  by 
the  ladies,  who  are  now  accused  of  transgressing  decency  in  various 
ways,  and  especially  by  leaving  bare  their  shoulders  and  breasts, 
and  even  their  legs  and  more  of  their  sides  than  was  to  be  approved. 
At  the  same  time  there  was  a  general  increase  in  coquetry,  and  it 
became  the  custom  to  carry  perfumes  in  the  dress,  and  the  use  of 
paint  had  become  very  general.  Against  the  latter,  the  clergy  weie 
especially  indignant.  Gloves,  girdles,  and  a  profusion  of  jewellery, 
began  also  to  bo  greatly  affected  by  all  classes.  Among  people  of 
fashion,  the  houppelande,  which  was  the  most  outwardly  apparent 
part  of  the  dress,  was  covered  most  profusely  with  ornaments, 
jewellery,  and  also  with  devices  and  mottoes. 

The  opening  of  the  fifteenth  century  found  France  and  Western 
Europe  generally,  in  a  melancholy  condition,  the  consequence  of 
long  continued  misrule,  and  war,  and  misfortunes,  which  had  im- 
poverished the  people  and  ruined  their  industry.  Luxury  had  found 
a  refuge  at  the  Court  of  Burgundy,  and  it  was  from  Flanders 
especially  that  the  pride  of  Western  Europe  expected  its  revival. 
For  a  while  there  was  little  movement  in  fashions,  but  when  it 
began  to  recover,  it  became  more  showy  and  dashing  than  ever.  A 
great  development  displayed  itself  early  in  the  new  century,  and 
was  naturally  attended  with  a  similar  increase  of  riches,  which  was 
more  equally  spread  than  formerly ;  and  thus  the  richer  stuffs  and 
materials  came  into  wider  and  more  general  use.  Even  the  gallantry 
of  the  men  took  a  gayer  turn,  and  the  male  costume  was  almost 
more  extravagant  and  varied  in  forms  than  that  of  the  other  sex. 
The  "  elegants ''  of  the  day  covered  themselves  with  embroidery  and 
fine  needlework,  and  they  wore  scarfs  and  chaplets,  under  the 
name  of  ladies*  favours.  The  general  character  of  the  costume  of 
the  latter  differed  very  much,  and  their  dresses  were  sometimes 
inmoderately  long,  and  at  others  equally  short. 

The  dress  of  the  ladies  had  itself  undergone  some  change.  The 
old  surcote,  which  had  still  been  the  fashion  of  the  age  of  Charles  V., 
continued  to  be  the  ceremonial  dress  of  ladies  of  quality,  but  they 
only  appeared  in  it  on  very  solemn  occasions,  and  were  represented 
in  it  in  the  effigies  on  their  tombs.     The  robe  and  houppelande  were 
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the  more  usual  articles  of  female  apparel  in  the  age  of  Charles  VI. 
The  latter,  instead  of  being  closed  behind  as  with  the  men,  was  now 
closed  before.  The  girdle,  too,  was  taken  from  the  surcote,  and 
placed  over  the  houppelande,  and  it  was  raised  higher  up  to  the 
breast,  so  as  to  give  the  ladies  very  short  waists.  The  tails  of  the 
dress  were  made  extravagantly  long,  and  trailed  through  dust  and 
dirt,  to  the  great  disgust,  especially,  of  the  clergy,  who  attacked  the 
enormous  tails  of  the  ladies  continually,  and  one  of  them  has  left  us 
in  his  Latin,  the  following  story.  It  is  very  edifying  according  to 
the  ideas  of  the  time.  ''  I  have  heard,"  he  says,  "  of  a  certain  woman 
who  dragged  white  garments  behind  her  on  the  ground,  and  leaving 
her  tracks  behind  her,  raised  the  dust  up  to  the  altar  and  up  to  the 
image  of  the  crucifix.''  (It  is  evident  that  the  church  must  have 
been  ill  swept.)  '^  But  when  she  went  out  of  the  church,  and 
lifted  her  tail  up  on  account  of  the  mud,  a  certain  holy  man  saw  a 
devil  laughing,  and  adjured  him  to  tell  why  he  laughed.  And  he 
said,  '  Because  my  fellow  was  just  now  sitting  on  the  tail  of  that 
woman,  and  used  it  as  his'  chariot ;  but  when  the  woman  raised  up 
her  tail,  my  fellow  was  thrown  ofiF  the  tail,  and  fell  into  the  mud ; 
and  that  is  the  reason  why  I  laughed.'  ''*  Devils  were  common 
about  the  world  in  those  days  of  Catholicism. 

According  to  Monstrelet,  about  the  year  1467,  the  ladies  and 
damoiselles  abandoned  these  long  tails,  but  instead  of  them  they 
wore  borders  and  trimmings  of  great  extravagance,  with  much 
broader  girdles.  Under  Charles  VIII.,  who  ascended  the  throne  of 
France  in  1483,  the  ladies  began  to  seek  more  to  show  the  natural 
form  of  their  body,  and  wore  close-fitting  corsages,  with  shortened 
jupes,  so  as  to  show  the  lower  part  of  their  legs  and  feet,  but  the 
extravagance  in  jewellery  increased  rather  than  otherwise,  and,  above 
all,  the  use  of  paint  for  the  face  became  more  general  than  ever. 

The  homed  head-dress  of  the  previous  century  continued  for 
sometime  into  the  fifteenth,  and  the  exact  period  of  its  disappear- 
ance is  hardly  known.  There  is  a  '^  dite  "  of  honest,  rather  than 
poetic,  John  Lydgate,  composed  sometime  in  the  earlier  half  of  the 
fifteenth  century,  in  which  he  attacks  the  homed  head-dresses  of 
ladies,  and  advises  them  to  cast  them  away.f  The  satire  of  this 
poem  is  very  mild,  which,  perhaps,  might  be  expected  from  the 
circumstance  that  it  is    addressed  to   a  royal  princess,   who  is 

exhorted, — 

Under  snpport  of  yonr  pacjence, 

Yeyeth  (ifive)  examplehomes  to  cast  awaj. 

*  The  original,  in  Latin,  is  printed  in  my  "  Latin  Stories  "  (Percy  Society),  p.  18. 
t  It  will  be  found  in  Mr.  Holliwell's  edition  of  Lydgate's  **  Minor  Poems." 
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The  lady^s  pair  of  horns  certainly  passed  away  about  this  time. 
But  in  their  place  there  arose  upon  the  heads  of  the  ladies  a  horned 
head-dress  of  a  new  fashion  and  still  greater  extravagance.  We 
learn  from  the  old  French  chroniclers  that  about  the  year  1428 
there  came  into  fashion  a  cap  in  the  form  of  a  single  horn, 
raised  on  a  form  of  latten  or  pasteboard,  and  trimmed  with  very 
fine  linen.  They  called  this  curious  head-covering  a  hennin. 
It  became  suddenly  the  great  fashion  of  the  day,  and  it  has 
been  seen  in  several  of  the  illustrations  to  our  former  chapters. 
The  hennin  rose  from  the  head,  leaning  a  little  backward,  to  a 
height  of  sometimes  nearly  two  feet,  diminishing  towards  a 
point,  and  ending  a  little  variously,  but  always  furnished  with  a 
quantity  of  fine  linen  and  gauze,  which  fell  backward  like  a  veil, 
and  then  turned  back  in  horns  upon  the  ears,  forming  a  sort  of  dome 
over  the  top,  and  advancing  like  a  large  sheet  of  paper  spread  over 
the  face.  The  ladies  of  the  day  are  represented  as  absolutely 
running  mad  after  these  hennins,  and  of  course  the  preachers 
set  their  face  against  them  with  the  utmost  zeal.  They  went  so  far 
that  they  promised  at  least  a  spiritual  reward  to  all  boys  and  girls 
who  would  shout  after  them  in  the  open  streets,  and  cry,  '^Au 
hennin  !  au  hennin  \"  And  this  appears  to  have  been  executed  so 
effectively,  that  the  objectionable  costume  was  at  length  driven  out 
of  fashion.  The  ladies  then  went  to  another  extreme,  and  wore 
little  flat  hats,  covered  outside  with  skin  or  leather  spotted  black 
and  blue.  Our  coloured  plate  to  the  present  chapter,  which  will  be 
given  with  the  next  number  of  The  Student,  represents  the  lady^s 
head-dress  of  the  latter  part  of  the  fifteenth  century ;  it  is  taken 
from  one  of  the  illuminations  in  the  well-known  manuscript  of  the 
'^  Eoman  do  la  Rose  "  in  the  British  Museum.  The  lady  is  dame 
Nature  dispatching  Genius,  her  messenger,  to  the  Court  of  Love. 

Besides  these  extravagances,  the  head-dresses  of  the  ladies 
underwent  many  changes  in  the  fifteenth  century.  It  was  customary 
not  only  to  wear  the  hair  long,  but  to  carry  a  great  bulk  of  it  upon 
the  head,  and  the  use  of  false  hair  became  much  more  extensive  than 
ever,  and  even  wool  and  other  materials  were  used  in  the  manufac- 
ture of  it.  The  reader  of  the  French  poetry  of  the  fifteenth  century 
will  remember  the  lines  of  Coquillart : — 

Be  la  quene  d'un  cheyal  peinte, 
Quand  leun  cheyeux  sont  trops  petiU, 
lis  out  une  perruke  feneit. 
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Some  time  ago,  when  in  search  of  materials  for  a  history  of  the 
Hnguenot  wars  in  Prance,  I  came  upon  references  to  a  speech,  said 
to  have  been  delivered  by  the  President  of  the  Parliament  of  Pro- 
vence, in  defence  of  the  rats  of  Lncenay.  The  story  was  this,  that 
when  the  crael  decree  of  extermination  was  issued  against  the 
Vaudois  in  1540,  a  Proven9al  gentleman  waited  upon  First  Presi- 
dent Chasseneuz,  and  reminding  him'of  the  reprieve  he  had  formerly 
obtained  for  the  rats  who  were  on  trial  in  the  bishop's  court  of 
Autun,  urged  that  a  whole  population  was  at  least  of  as  much  im- 
portance as  a  colony  of  vermin,  and  that  the  Vaudois  were  as  fairly 
entitled  to  be  heard  in  self-defence  before  they  were  punished,  as  his 
ravenous  four-legged  clients.  The  President  blushed  and  the 
execution  of  the  murderous  decree  was  suspended.  Now  circum- 
stantial as  this  story  is,  it  does  not  contain  one  word  of  truth,  and 
yet  it  is  recorded  as  a  fact  by  De  Thou,  Bouche,  Gaufridi,  Father 
Gamier,  Bemardi  (in  the  "  Biographic  Universelle,*'  sub  voce  Ghas- 
sanfo),  and  by  the  learned  editors  of  the  "Historial  du  Jongleur," 
who  also  quote  a  passage  from  a  speech  of  the  defendants'  counsel, 
to  the  effect  that  the  rats  were  prevented  by  the  cats  from  appearing 
personally  in  court !  I  know  not  how  the  error  arose,  but  it  is 
evidently  a  misrepresentation  of  a  portion  of  a  famous  work  by 
President  Chasseneuz,  which  the  writers  were  too  lazy  to  examine. 
That  work  is  the  '^  Eepertorium  consiliorum  Dom.  Bartholomei  de 
Chassaneo ''  (first  printed  in  1535),  which,  Uke  most  of  the  writings 
of  that  age,  is  a  singular  mixture  of  theology,  jurisprudence, 
politics,  history,  and  physics.  There  is  not  the  slightest  attempt  at 
arrangement;  a  treatise  on  the  excellence  of  certain  cheeses  is 
printed  between  a  dissertation  on  the  seven  beatitudes,  and  a 
chapter  on  the  goodness  of  eggs.  Au  essay  on  the  throne  of  God 
is  coupled  with  an  inquiry  whether  a  marquis  should  precede  a 
count.  A  panegyric  on  judicial  astrology  is  "  sandwiched ''  between 
one  on  the  wine  of  Beaune,  and  another  on  smoked  hams.  Among 
such  matters  Chasseneuz  devotes  five  chapters  to  the  discussion  of 
a  question,  then  much  debated,  among  lawyers,  whether  brute 
animals  could  be  excommunicated.  There  was  no  doubt  that 
animals  could  be  tried  and  punished  for  damage  done  to  life  or 
limb.  The  instances  are  numerous,  and  it  will  be  suflicient  to  give 
merely  the  dates  of  a  few  of  them.  .Paris,  1314;    Caen,  1470; 
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Bordeaoz^  1528 ;  Paris  again^  1601.  Mart^ne  quotes  the  case  of  a 
bull  that  was  condemned  in  1499  to  be  hanged  for  having  '^  par 
foriosit^^  estant  anx  champs^  occis  et  mis  i  mort  nn  joine  fihs  de 
Paage  de  quatorze  ans/^  In  the  archiyes  of  Lille  there  is  the 
certificate  of  the  execution  of  a  pig  for  haying  killed  and  eaiten  a 
child.  When  examining  the  city  maniments  at  Dijon^  I  came  upon 
some  letters  from  Nicolas  le  Jaul^  lieutenant-general  of  the  baili- 
wick of  M&con  (18th  September^  1474)^  commanding  the  treasurer 
of  the  M&connaise  to  pay  the  provost  of  M&con  sixty  sols  tooznoiB 
for  hanging  a  pig  which  had  killed  a  child.  In  this  case  a  new 
gibbet  had  been  built^  the  ladder  and  pulley  alone  costing  ten  sols 
toumois.  Our  ''  deodand ''  seems  to  have  been  a  relic  of  this 
curious  custom. 

But  learned  pundits  contended  that  ^though  animals  might  be 
executed,  they  could  not  be  excommunicated,  as  they  were  not 
in  communion.  Chasseneuz  examines  this  nice  question  with 
true  medisBval  longwindedness,  and  it  is  in  the  course  of  this 
examination  that  he  refers  to  the  ''rats  of  Autun.''  The  case 
was  this.  A  petition  had  been  presented  to  the  bishop  com- 
plaining that  certain  unclean  animals,  m/ormam  murium  urbanarum 
grisei  cohris,  had  been  committing  serious  damage  in  the  vineyards 
hotros  et  ramos  corrodendo^  and  had  caused,  famem  et  caridiam, 
famine  and  high  prices.  The  petitioners  prayed  their  spiritual 
father  to  remove  the  terrible  scourge,  and  the  rats  were  duly 
summoned.  An  advocate  was  appointed  to  defend  them,  but  they 
were  duly  condemned  along  with  their  accomplices.  ''  Bats,  slugs, 
and  caterpillars,^'  said  the  bishop,  ''  and  all  other  unclean  creatures 
that  prey  upon  the  harvests  of  our  brethren,  quit  this  district 
without  delay,  and  depart  to  places  where  you  can  injure  nobody. 
In  the  name  of  the  Father,^'  etc.  In  the  sentence  of  excommu- 
nication the  vermin  were  enjoined  to  leave  within  three  hours, 
and  the  petitioners  to  do  penance  for  the  sins  which  had  brought 
the  scourge  upon  them. 

Chasseneuz  records  many  trials  of  this  kind,  but  the  most  com- 
plete is  one  that  occurred  after  he  had  been  dead  some  years.  The 
particulars  are  preserved  in  the  registers  of  St.  Julien  in  Savoy,  a 
little  place  not  far  from  the  old  episcopal  city  of  St.  Jean  de 
Maurienne,  on  the  Mount  Genis  road.  The  place  was  famous  for  its 
vineyards,  which  appeared  to  have  suffered  from'  the  hungry 
appetites  of  a  green  caterpillar,  called  amhlevin,  or  verpUlon,  by  the 
peasantry,  and  Rhynchites  auratus  by  entomologists.  In  1545  these 
ravenous  insects  appeared  in  such  numbers  that  an  action  for 
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damages  was  bronght  against  them.  At  first  the  case  was  referred 
to  arbitration ;  but  as  this  came  to  nothing  the  matter  was  in  due 
course  brought  before  the  oflScial  or  ecclesiastical  judge  of  St.  Jean ; 
the  syndics  of  St.  Julien,  who  were  the  plaintiffs,  appearing  by  coun- 
sel, two  brothers,  learned  in  the  law  also,  acting  for  the  defendants. 
First,  letters  monitory  were  issued,  to  be  followed  by  an  interlocutory, 
ordering  certain  experts  to  inspect  the  vineyards  and  assess  the 
damage.  When  this  was  done,  a  discussion  arose  upon  the  validity 
of  the  inspection,  which  the  official  overruled,  and,  in  his  judgment, 
adopted  the  safe  course  of  ordering  public  prayers  to  be  offered  up. 
"  Seeing,^'  says  the  judge,  "  that  God,  the  supreme  creator  of  every- 
thing that  exists,  has  permitted  the  earth  to  bring  forth  fruits  and 
vegetables  [animas  vegetativas),  not  only  for  the  nourishment  of 
reasonable  creatures  like  man,  but  even  for  the  preservation  of  the 
insects  which  fly  over  the  surface  of  the  earth,  it  would  be  by  no 
means  becoming  to  proceed  with  too  much  haste  against  the  animals 
in  this  cause ;  better  would  it  be  under  the  premises  that  we  should 
have  recourse  to  the  mercy  of  heaven,  and  ask  pardon  for  our  sins.'* 
And  then  follows  a  list  of  the  prayers  enjoined  upon  the  inhabitants 
of  the  commune.  There  was  no  need  for  the  bishop's  official  to 
deprecate  haste,  for  the  case  had  been  opened  in  1545,  and  judg- 
ment was  not  delivered  until  May  1546,  when  the  defendants  had 
disappeared. 

In  1587  these  destructive  insects  returned  in  greater  numbers 
than  before,  and  the  syndics  once  more  appeared  in  the  bishop's 
court  to  revive  the  dormant  case  of  1545,  the  defendants  being 
looked  upon  as  the  same  unitedly,  though  different  individually.  In 
the  title  of  the  documents  they  are  described  as  "  animalia  bruta  ad 
formam  muscarum  volantia  coloris  viridis,"  and  as  guilty  of  con- 
tumacy. The  syndics,  "considering  that,  if  man's  sins  are  the 
cause  of  such  a  scourge,  it  is  the  duty  of  the  representatives  of 
Christ  upon  earth  to  ordain  what  should  be  done  to  appease  the 
divine  wrath,"  pray  the  official  to  nominate  a  commission  to  visit 
the  damaged  vineyards,  and  summon  the  opposite  party  to  be 
present  at  the  said  visitation.  They  further  promise,  in  case  the 
noxious  creatures  should  be  excommunicated  or  put  under  inter- 
dict, to  assign  them  a  place  where  they  would  have  sufficient  food  for 
the  future.  To  a  certain  extent  the  prayer  was  granted,  a  proctor 
and  a  counsel  were  appointed  for  the  amblevins,  ne  indefensa  rertia- 
neant,  and  the  priest  of  St.  Julien  was  ordered  to  see  that  the 
dormant  decree  of  1546  was  duly  carried  out  before  any  further 
steps  were  taken.    The  decree  is  a  curious  picture  of  sacerdotalism. 
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It  exhorts  the  parishioners  to  turn  towards  Grod  with  all  their  heart, 
stirs  them  up  to  a  detestation  of  their  sins,  and  to  sincere  contrition, 
accompanied  with  the  resolution  to  live  henceforward  in  justice  and 
charity,  to  pay  their  tithes,  and  three  days  consecutively  to  march 
in  procession  round  the  damaged  vineyards,  before  and  after  each 
of  which  high  mass  is  to  be  celebrated,  and  certain  prayers  are  to 
be  sung.     Two  individuals  at  least  out  of  each  family  are  required 
to  take  part  in  these  pious  exercises.     The  processions  duly  came 
off,  and  the  parish  priest  made  his  report  to  the  judge.     And  now 
counsel  for  the  defendant  takes  up  the  running,  and  in  his  protest 
argues  that  the  other  party  are  out  of  court.     Peter  Bembaud — ^it 
is  a  pity  his  name  should  be  lost — expresses  his  astonishment  at  the 
proceedings  adopted  towards  his  clients — the  most  innocent  crea- 
tures in  the  world.     Common  sense  tells  us  (he  says)  that  brute 
beasts  like  these   ^Werpillons  *'   cannot  be    regularly   summoned 
before  the  magistrate ;  that  they  cannot  reasonably  be  condemned 
for  contumacy,  and  that  no  excommunication,  no  censure,  has  power 
to  affect  them.     In  the  Book  of  Genesis  we  are  told  that  the  beasts 
of  the  earth  were  created  before  man  :  '*  Let  the  earth  bring  forth 
the  living  creature  after  his  kind,  cattle  and  creeping  thing''     And 
in  another  place :    "  God  blessed  them,   saying,   Be  fruitful  and 
multiply.*'     The  Creator  of  the  world  certainly  would  not  have  said 
this,  if  he  had  not  also  intended  to  give  animals  the  means  of 
living.     Now,  it  is  plainly  proved  by  Scripture,  that  vegetables  are 
the  food  of  beasts  as  well  as  of  man :  ''  To  every  thing  that  creepeth 
on  the  earth,  I  have  given  every  green  herb  for  meat.'*     Conse- 
quently these  poor  insects  had  only  used  a  legal  right,  when  taking 
up  their  quarters  among  the  plaintiffs'  vines.     To  invoke  the  civil 
and  the  canon  law,  the  lex  divina  and  the  lex  gentium  against  these 
little  beasts,  is  as  inconsistent  as  it  is  unreasonable ;  as  if  creatures 
void  of  reason  and  governed  by  instinct  could  be  amenable  to  any 
other  than  the  natural  law.     '^  Hence  I  maintain  as  clear  and  indis- 
putable," continues  the  defendant's  lawyer,    "  that  the  forms  of 
excommunication  and  ecclesiastical  censure  are  out  of  place  here. 
True,  plaintiffs  may  object  that  the  Creator  has  put  all  animals  in 
subjection  to  man,  and  may  quote  the  preacher :  '  Posuit  timorem 
illius  super  omnem  camem  et  bestiarum  et  volatilium ;'  and  bring 
forward   the  proverb :    '  Qui    seminat    metet,'   let  him  reap  that 
soweth ;  and  the  passage  from  Isaiah, '  Plant  vineyards  and  eat  the 
fruit  thereof/  but  these  texts  are  foreign  to  the  purpose.     The 
insects  upon  whom  you  invoke  the  thunders  of  the  Church,  have 
only  conformed  to  the  natural  law."     The  defendants'  counsel  wound 
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up  liy  prajiiig  that  tbe  case  should  be  dismissed  and  the  plaJxitifFs 
charged  with  costs.  Plaintiffs  asked  for  time  to  answer — ^for  all 
these  pleas  were  written^-and  about  a  month,  after  their  counsel 
undertook  to  prove  both  firom  Scripture  and  the  canon  law^  tiiat 
'^insects  were  created  for  the  use  of  man,'' 

Certainly  there  are  some  insects  who  make  use  of  man,  but 
hardly  in  Maitre  Faeti's  sense.  It  would  seem  that  the  syndics  of 
St.  Julien  de  Maurienne  had  not  much  confidence  in  the  goodness 
of  their  cause,  for  they  were  the  first  to  propose  a  sort  of  compro- 
mise. On  the  last  Sunday  in  June,  after  high  mass,  the  mitral, 
William  Morard,  made  the  usual  proclamation,  and  at  noon  the 
great  bell  was  tolled,  summoniug  all  the  mananiz  et  hahita/ntz  of  the 
little  town  to  the  parlair  or  public  square,  where  the  syndics 
explained  the  necessity  of  assigning  to  the  '^  amblevins  "  a  place  of 
"  sufficient  pasture  without  the  vineyards  of  St.  Julien,  such  as  they 
can  live  upon,  so  that  they  may  no  longer  eat  and  lay  waste  the 
vineyards  aforesaid."  After  a  little  discussion  it  was  unanimously 
agreed  to  offer  the  insects  a  piece  of  land  in  a  place  known  as  the 
Gfrande  Feisse,  containing  between  forty  and  fifty  sesteriesj  "  peu- 
plee  et  ganiye  de  plusieurs  espesse  de  boes,  plantes,  et  feuillages, 
oomme  fouLs,  allagniers  (chataigners  ?),  cyrisiers,  ohesnes,  planes, 
arbessiers,  et  aultres  arbres  et  buissons  oultre  Therbe  et  pasture, 
qui  y  est  en  asses  bonn  equantit^.^^  The  good  people  of  St.  Julien 
reserved,  however,  the  right  of  thoroughfare  for  the  purpose  (among 
others)  of  reaching  certain  "  mynes  de  colleurs,*'  or  ochre-pits,  in 
the  vicinity.  Nor  was  this  the  only  reserve,  and  it  is  a  curious 
evidence  to  the  state  of  the  times  :  '^  And  seeing  that  the  place 
is  a  safe  retreat  in  time  of  war  or  other  disturbance,  because  it  is 
well  supplied  with  springs,  we  reserve  the  right  to  withdraw  there 
in  time  of  need,  and  promise  on  these  conditions  to  make  an  agree- 
ment '  en  bonne  forme  et  vallable  a  perp^tuyt^.'  " 

After  various  sittings  and  adjournments,  one  of  which  was 
occasioned  by  the  passage  of  the  forces  (transitu  armigerorum)  of 
Charles  Emmanuel  I.,  Duke  of  Savoy,  who  was  planning  the  seizure 
of  the  marquisate  of  Saluzzo^  the  proceedings  were  resumed  on  the 
3rd  of  September,  when  Fillioli  refused,  on  behalf  of  his  dumb 
clients,  the  asylum  offered  by  the  plaintiffs,  on  the  ground  that  it 
was  '^  sterilis  locus  et  nullius  reditus,''  and  prayed  for  a  nonsuit  with 
costs.  The  official  took  time  to  consider  his  judgment,  and  it 
would  appear  from  a  note  on  the  margin  of  the  judgment,  pro  visita' 
iione  iij.  florenos,  that  a  commission  was  sent  to  inspect  the  Grande 
Feisse  and  report  upon  it.     What  they  said  we  cannot  teU,  neither 
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can  we  know  the  decision  to  which  the  judge  arrived^  for  a  portion 
of  the  sheet  containing  it  has  perished.  The  last  notice  of  this 
singular  case  is  a  minute  of  the  20th  December  1587^  recording  that 
this  suit  cost  the  syndics  of  Sfc.  Julien  nineteen  florins^  three  of 
which  were  fees  to  the  yicar-general  and  official ;  and  we  should  say 
that  they  had  a  great  deal  of  law  for  their  money. 

At  the  first  blush,  one  would  be  inclined  to  think  this  curious 
law-suit  nothing  more  than  a  ponderous  medisdval  jest ;  but  it  was 
really  a  serious  business. 

Chasseneuz  himself  tells  us  that  it  had  long  been  discussed  in 
the  officiality  of  Autun  how  Burgundy  could  be  best  delivered  from  a 
plague  of  hureberSy  probably  the  Attelalms  Bacchus  of  modem  ento- 
mologists. He  calls  them  locusts,  but  comforts  their  Burgundian 
victims  by  assuring  them  that  these  creatures  were  nothing  like 
those  seen  in  India,  which  are  not  less  than  three  feet  long ;  their 
legs  are  furnished  with  teeth,  whioh  the  natives  (he  tells  us)  use  as 
saws.  Although  Dr.  Chasseneuz  was  not  a  priest,  he  declared  that 
the  best  means  of  removing  such  a  scourge  was  scrupulously  to  pay 
tithes  and  all  ecclesiastical  dues,  and  to  make  a  woman  walk  bare- 
foot round  the  infested  fields :  accessu  mulieris,  nudis  pedihus  et 
menstrualis,  omnia  animalia  offidentia  flavescunt.  He  adds  that 
these  creatures  were  sent  as  a  judgment  from  God  for  their  dis- 
orderly lives,  especially  for  their  blasphemy,  and  then  he  tells  how  a 
blasphemer  had  such  a  severe  attack  of  the  falling  sickness  that  he 
tore  himself  to  pieces  and  rendered  up  his  soul  to  the  Evil  One ;  how 
a  child  five  years  old  was  torn  by  demons  from  the  arms  of  his 
father  who  was  guilty  of  the  same  crime ;  and  how  a  citizen  of  Milan 
for  a  similar  ofience  met  with  a  tragical  end.  He  had  just  lost  all 
his  fortune  at  the  gaming-table,  and  thrusting  his  dagger  into  the 
earth,  he  said :  0  maiedicte  Christe,  utinam  poiuissem  te  ita  tramsfigere 
in  utero  matris,  sicut  transfixi  terrain!  When  he  pulled  out  his 
dagger,  it  was  dripping  with  blood.  He  went  home,  and  imme- 
diately the  roof  fell  in  upon  him,  and  he  was  carried  away  by  devils. 
He  next  quotes  Peter  Damien's  story,  how  a  gentleman  having  cut 
up  a  fowl  and  well  seasoned  it  {aqua  piperafd),  boasted  to  his 
companions  that  neither  Peter  nor  Christ  could  put  it  together 
again.  At  a  moment  the  cock  returned  to  life  and  covered  with 
feathers.  Crowing  and  clapping  his  wings,  he  so  covered  the 
blasphemer  with  the  sauce  that  all  his  body  became  leprous.  We 
need  not  follow  Chasseneuz  any  further. 

In  reading  these  entomological  episodes  we  should  bear  in  mind 
that  the  ravages  of  insects  were  much  more  considerable  and  &e- 
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quent  than  they  are  now.  The  charters  of  the  Middle  Ages  bring 
before  us  vast  tracts  of  fallow  land  (sedimina),  others  utterly  waste 
(deserta),  others  uncleared  and  overrun  with  thorns  and  brambles 
(incultae),  and  others  devastated  by  floods,  and  presenting  nothing 
but  a  barren  surface  (glerias).  Thick  forests  covered  the  mountains 
and  spread  over  the  plains.  Large  districts  were  quite  uninhabited, 
marshes  occupied  the  lower  parts  of  the  valleys,  and  their  pestilential 
waters  gave  birth  to  swarms  of  noxious  creatures,  which  fell  upon 
the  crops  and  devoured  them  as  locusts  devour  the  harvests  of 
Africa.  It  may  easily  be  understood  how  the  people  prayed  for 
divine  mercy  at  the  first  appearance  of  the  scourge.  By  prayer  did 
not  the  hermit  Pruminius  deliver  the  island  of  St.  Mark  from  a 
number  of  devastating  insects  ?  When  prayer  failed,  men  next  ran 
to  the  bishop  the  nearest  representative  of  God  upon  earth,  and  as 
he  could  not  condemn  any  criminals  unheard,  the  offending  vermin 
were  summoned  into  his  court  to  answer  for  their  offences.  These 
entomological  law-suits,  which  may  be  traced  as  far  back  as  the 
eleventh  century,  did  not  fall  into  disuse  until  the  eighteenth.  As 
late  as  1731  we  read  in  the  registers  of  the  municipal  council  of 
Thouon :  "  Item,  a  et^  delibere  que  la  villo  se  joindra  aux  paroisses 
de  cette  province  qui  voudront  obtenir  de  Eome  une  excommunica- 
tion centre  les  insectes,  et  que  Ton  contribuera  aux  frais  j>ro  rata.^* 

Only  a  few  days  back,  the  Italian  correspondent  of  the  "  Daily 
News"  suggested  that  the  "bottle-nosed  whales,"  about  which 
Mr.  Bright  had  been  so  pestered,  might  be  got  rid  of  by  the  same 
means  as  the  Italian  fishermen  employ  to  get  rid  of  sword-fish  and 
other  piscatorial  nuisances.  A  priest  is  taken  out  to  sea,  when  he 
formally  curses  those  enemies  to  the  fishing  trade.  Unfortunately 
we  are  not  told  whether  the  curse  is  successful. 

The  proceedings  against  animals  may  have  had  their  origin  in 
the  belief  of  a  power  enjoyed  by  evil  spirits  of  employing  the  brute 
creation  as  an  instrument  of  persecution  against  man.  Diabolical 
possession  was  an  indisputable  fact  to  the  people  of  the  Middle 
Ages ;  and  St.  Mammet,  Bishop  of  Vienne,  excommunicated  certain 
wolves  and  pigs  who  devoured  young  children  even  in  the  streets  of 
the  city,  on  the  ground  that  the  devil  and  his  imps  had  entered  into 
them,  as  the  unclean  spirits  had  entered  into  the  swine  ''  in  the 
country  of  the  Gadarenes."  Hence,  in  a  clerical  point  of  view,  we 
may  understand  the  rationale*  of  the  following  excommunications: 
When  St.  Bernard  was  on  a  pastoral  visit  to  Frogny,  in  the  diocese 
of  Laon,  an  immense  swarm  of  flies  filled  the  church  in  which  he 
was  about  to  preach,  and  by  theii*  loud  buzzing  nearly  frightened 
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away  the  congregation.  Ascending  tlie  pulpit,  the  venerable  man 
calmly  said, ''  I  excommimicate  them/*  and  the  flies  at  once  fell  dead 
in  such  quantities  that  they  covered  the  floor,  and  had  to  be  removed 
with  shovels.  "This  miracle,"  continues  the  disciple  and  bio- 
grapher of  St.  Bernard,  "  so  spread  abroad  that  the  curse  of  the  flies 
at  Frogny  (muscarum  Fuscinacensium  maledictio)  became  a  proverb.*' 
A  story  of  a  similar  nature  is  told  by  St.  Ambrose  {De  Virginibus, 
lib.  3),  of  a  priest,  who,  being  disturbed  every  day  during  mass  by 
the  croaking  of  some  frogs  in  a  neighbouring  marsh,  ordered  them 
to  be  silent,  and  immediately  they  became  dumb.  What  amount  of 
truth — if  any — there  may  be  in  these  two  stories,  we  do  not  profess 
to  estimate.  They  spread  from  mouth  to  mouth,  each  time  gaining 
something  by  the  transmission,  until,  at  last,  the  facts  were  so  per- 
verted by  the  superstitious  credulity  of  the  age  that  some  simple 
natural  phenomenon  assumed  the  dimensions  of  a  miracle.  Nor  do 
these  two  curious  stories  stand  alone.  Thus  we  are  told  that  when 
St.  Hugh,  Bishop  of  Grenoble  in  the  eleventh  century,  was  at  Aix 
les  Bains  in  Savoy,  he  excommunicated  the  serpents  by  which  that 
little  town  was  infested,  and  that  ever  afterwards  their  bite  ceased 
to  be  venomous.  The  legend  of  St.  Patrick,  which  is  of  a  still 
earlier  date,  is  too  well  known  to  need  repetition  here. 
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BY  W.  T.  LYNN,  B.A.,  F.E.A.S. 
Of  the  Boyal  ObserTatoij,  Greenwich. 

Positions  op  the  Planets. — Maes  is  this  month  the  only  large 
planet  which  is  visible  in  the  first  half  of  the  night,  excepting 
Satukn,  which,  however,  does  not  rise,  even  at  the  end  of  the  month, 
until  nearly  half-past  ten. 

Maes  still  continues  to  be  visible  until  considerably  past  mid- 
night, being  on  the  meridian  at  eight  o'clock  in  the  evening  of  tho 
eleventh  day.  He  is  in  the  constellation  Leo,  and  will  be  in  con- 
junction with  the  Moon  on  the  night  of  the  20th. 

Neither  of  the  inferior  planets  will  be  well  placed  for  observation, 
Mercuey  being  in  superior  conjunction  with  the  Sun  on  the  29th  of 
this  month,  and  Venus  on  the  9th  of  next. 

The  Moon. — New  Moon  occurring  on  the  morning  (at  Ih.  48m.) 
of  the  twelfth  day,  observations  of  the  objects  on  the  lunar  surface 
may  commence  on  the  evening  of  the  15th.     On  that  of  the  16th, 
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the  Mare  Crisium  will  be  under  the  terminator,  and,  on  the  two 
following,  the  Mare  Serenitatis  will  be  observable.  The  Moon  is  in 
First  QaartOT  at  3h.  6m.  on  the  afternoon  of  the  19th,  so  that  the 
Lunar  Appenines  and  objects  in  their  vicinity  may  be  studied  in  the 
evening.  Caucasus  will  be  a  fine  spectacle  on  the  same  night,  and 
Tycho  will  be  near  the  terminator  on  that  of  the  21st.  Full  Moon 
takes  place  at  6h.  21m.  on  the  morning  of  the  twenty-seventh  day. 

OccxjLTATiONS  OP  Stabs  BY  THE  MooN. — But  fow  of  thoso  phe- 
nomena will  occur  in  the  month  of  April.  Aldebaran  will  make  a 
near  approach  to  the  Moon  a  few  minutes  before  seven  on  the 
evening  of  the  15th  day,  but  will  escape  occultation.  Two  small 
stars  in  Taurus,  119  and  120  Tauri,  of  the  5i  and  6th  magnitude 
respectively,  will  be  occulted  on  the  16thl  The  disappearance  of 
the  former  star  will  take  place  at  7h.  87m.  in  the  evening;  its  re- 
appearance at  8h.  26m.,  very  nearly  at  the  same  time  when  the 
other  star  will  disappear,  the  reappearance  of  which  will  occur  at 
twenty-eight  minutes  afterwards,  or  at  8h.  54m.  The  disappear- 
ances will  be  well  seen  if  the  weather  be  favourable,  as  they  take 
place  at  the  dark  edge  of  the  Moon.  The  reappearances  will  be  at 
points  in  the  limb  not  far  from  the  highest  in  altitude,  and  will  not* 
be  easy  to  catch. 

Winnecke's  Periodical  Comet. — This  small  comet  may  possibly 
become  visible  during  the  present  month,  although  its  perihelion 
passage  does  not  occur  until  the  3rd  of  July.  Oar  knowledge  of 
its  orbit  is  at  present  very  imperfect,  being  practically  dependent 
upon  the  observations  made  in  the  year  1858,  of  which  year  it  was 
Comet  II.,*  being  discovered  by  Dr.  "Wiimecke  at  Bonn  on  the  8th 
of  March.t  He  remarked  that  it  was  nearly  3'  in  diameter,  very 
faint  and  diffused.  Shortly  after  the  discovery,  it  was  observed  by 
Drs.  Forster  and  Bruhns  at  Berlin,  Auwers  at  Gottiugen,  Luther  at 
Bilk,  Eximker  at  Hamburg,  Trettenero  at  Padua,  Schjellerup  and 
d' Arrest  at  Copenhagen,  and  Keslhuber  at  Kremsmiinster.  When 
its  orbit  was  computed,  it  was  found  that  it  was  extremely  probable 
that  it  was  identical  with  a  comet  known  as  III.  1819,  which  was 
discovered  by  Pons  at  Marseilles  on  the  12th  of  June  of  that  year. 
Its  period  being  about  5^  years,  it  had  passed  its  perihelion  six 
times  between  the  two  observations,  but  had  escaped  detection 
during  the  whole  of  that  interval.     Pons's  description  of  it  in  1819 

*  Comet  I.  1858  (discoTered  by  Tuttle  on  January  4)phadakoan  elliptic  orbit,  with 
a  period  of  a  little  lees  than  fourteen  years,  but  had  only  been  once  obserred  before,  in  the 
year  1790.  * 

t  "  Aatronomische  Nachrichten,"  No.  1133. 
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was  that  it  was  "  small^  without  tail^  no  perceptible  nnclens^  the 
centre  of  a  pretty  conspicuons  whiteness.*''  It  was  quite  telescopic. 
A  conjecture  had  been  put  forward  by  Clausen  that  this  comet  was 
the  same  as  the  second  comet  of  the  year  1766,  the  orbit  haying 
been  considerably  changed  by  its  near  approaches  to  the  planet 
Jupiter  about  the  end  of  1800^  and  the  beginning  of  1812.  In 
1766,  it  was  for  some  time  visible  to  the  naked  eye,  and  had  a  tail 
a  few  degrees  in  length.  It  was  first  discovered  by  Father  J.  Hel- 
fenzriede.  Professor  of  Mathematics  at  Dillingen,  in  Suabia,  on  the 
1st  of  April ;  and  was  afterwards  detected  by  Messier  a£  Paris  on 
tie  8th  of  April,  and  observed,  on  a  few  days  only,  by  him  and 
Cassini  de  Thury.  After  the  perihelion  passage  it  was  observed  at 
the  Gape  of  Good  Hope,  and  also  by  La  Nux,  a  councillor  at  the 
Isle  of  Bourbon,  a  zealous  and  skilful  observer,  "  who  only  needed,'' 
says  Pingr^,t  '^  good  instruments  to  have  made  good  observations." 
Good  instruments,  however,  he  was  unprovided  with,  and  was  con- 
sequently able  only  to  obtain  a  series  of  somewhat  rough 
positions. 

Returning  to  the  observations  in  1858 ;  Forster,  Eeslhuber,  and 
Winnecke  observed  a  good  series  of  positions,  continuing  from  im- 
mediately after  the  discovery  until  the  20th  of  April.  The  comet 
was  throughout  very  faint  and  difihsed,  but  a  little  brighter  about 
the  middle  of  April.  Beslhuber  noticed  a  very  small  faint  nucleus, 
situated  not  quite  in  the  centre  of  the  coma.  Watson  (now  Director 
of  that  active  establishment)  also  observed  the  comet  at  the  Ann 
Arbor  Observatory,  Michigan,  U.S.,  on  April  4,  5,  and  6 ;  also  J. 
Breen,  assistant  at  the  Cambridge  Observatory,  England,  on  April 
18  and  19.  It  was  nearest  the  earth  on  the  26th  of  March,  and 
passed  its  perihelion  on  the  3rd  of  May,  on  the  morning  of  which 
day  it  was  observed  by  Professor  G.  P.  Bond,  at  Harvard  College, 
Cambridge,  U.S.J 

After  the  perihelion  passage  it  could  be  seen  only  in  the  southern 
hemisphere,  and  Professor  Moesta,  at  that  time  Director  of  the 
Observatory  of  Santiago  in  Chili,  obtained  a  series  of  observations, 
extending  from  the  26th  of  May  to  the  22nd  of  June.§  On  the 
first  of  those  days,  he  stated  that  *'  the  comet  has  the  appearance 
of  an  undefined  nebula;  the  light  is  most  intense  in  the  centre,  but 
no  true  nucleus  is  perceptible ;"  but,  on  the  3rd  of  June,  '^  it  exhibits 

•  "  Berliner  Jahrbucli"  for  1822,  p.  207. 
t  "  Com^tographio,"  vol.  ii.,  p.  64. 
X  ^^Astronomiscbe  NachricbteD,"  No.  1149. 
§  Ibid.,  No.  1184. 
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a  small  nucleus,  tolerably  sharply  defined/'  and,  on  the  11th,  "the 
comet  is  well  defined  by  its  nucleus." 

The  comet  must  have  returned  to  perihelion  about  the  end  of 
the  year  1863 ;  but  could  not  be  observed  at  that  return.  Wfe  may 
hope  that  it  will  be  seen  at  the  approaching  one,  being  then  very 
favourably  situated  for  observation.  At  the  beginning  of  the  pre- 
sent month,  it  will  be  in  the  constellation  Leo  Minor,  and  on  the 
meridian  about  ten  o'clock  at  night,  with  considerable  and  increasing 
northern  declination;  its  right  ascension  being,  according  to  the 
calculations  of  Herr  Linsser,  of  the  Pulkowa  Observatory,  about 
lOh.  30m.,  and  north  polar  distance  about  58°. 

The  Apbil  Meteors. — We  are  not  likely  this  year  to  see  many 
of  the  meteors  belonging  to  this  group,  since  we  shall  probably  be 
carried  through  their  orbit  during  daylight.  Dr.  Galle,  at  Breslau, 
saw  a  considerable  number  last  year  on  the  night  of  the  19th,  and  re- 
marked that  they  began  to  decrease  in  number  soon  after  midnight. 
According  to  this,  the  greatest  display  this  year  ought  to  occur  at  a 
time  corresponding  to  about  that  of  sunrise  in  this  country,  so  that 
it  may  be  worth  while  to  watch  a  few  hours  before  daylight  on  the 
morning  of  the  20th.  It  will  be  recollected  that  the  radiant-point 
is  in  the  constellation  Lyra.  The  writer  has  been  informed  by  Mr. 
Glaisher,  that  last  year  several  very  fine  meteors  proceeding  from 
the  same  radiant  were  observed  at  Greenwich  on  the  night  of  the 
20th,  a  little  before  midnight,  after  which  the  sky  became  cloudy. 
We  would  suggest  to  those  who  take  an  interest  in  the  subject  of 
meteoric  astronomy  to  look  out  in  the  part  of  the  sky  near  Lyra  for 
two  or  three  hours  before  sunrise  on  both  the  20th  and  21st.  That 
constellation  will  be  on  the  meridian  at  about  seven  o'clock  in  the 
morning. 

General  Remarks. — It  is  scarcely  necessary  to  remark  that  the 
stormy  cloudy  weather  which  has  characterized  the  past  winter  to 
so  exceptional  an  extent,  has  been  very  unfavourable  for  the  pro- 
secution of  astronomical  observations.  We  may  hope  that  the  pre- 
sent month  of  April  will  answer  to  its  name,  and  open  out  more 
inviting  opportunities  to  the  votaries  of  this  pre-eminently  inte- 
resting department  of  science. 

The  Sun,  the  most  important  body  in  the  system,  will  probably 
form  one  of  the  most  profitable  objects  of  study  during  this  month, 
which  is  usually  well  suited  for  the  continued  scrutiny  of  his  disc. 
All  indications  show  that  we  are  now  rapidly  approaching  a  period 
of  maximum  of  abundance  and  frequency  of  the  solar  spots.  And 
it  has  already  been  mentioned  in  vol.  i.,  p.  145,  of  The  Student, 
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(for  Marcli,  1868),  that  the  most  probable  length  of  the  interval 
between  two  consecutive  maxima  is  just  one-ninth  of  a  century  or 
eleven  years  and  one-ninth.  This  would  bring  us  to  another 
maximum  in  the  course  of  the  year  after  next  (1871),  probably 
about  the  middle  or  towards  the  end  of  it. 


WALLACE  ON  THE  MALAY  AECHIPELAGO  * 

Since  Mr.  Wallace's  return  to  this  country,  six  years  ago,  the  work 
now  issued  has  been  looked  for  with  interest  by  naturalists,  ethnolo- 
gists, and  lovers  of  first-class  narratives  of  travel  in  strange  lands. 
The  preface  to  the  volumes  now  issued  explains  the  delay,  which  has 
been  partly  occasioned  by  ill-health,  and  partly  by  the  enormous  mass 
of  material  which  Mr.  Wallace  had  collected,  and  required  time  to 
study.  Three  thousand  skins  of  birds,  representing  about  one 
thousand  species ;  at  least  twenty  thousand  beetles  and  butterflies, 
of  about  seven  thousand  species;  besides  quadrupeds  and  land- 
shells — these,  indeed,  constituted  a  collection  requiring  no  ordinary 
amount  of  labour  to  arrange,  classify,  and  name;  and  yet  they  only 
formed  a  portion  of  the  treasures  our  industrious  traveller  brought 
together,  and  which  he  reserved  for  his  own  use.  The  total  quantity 
amounted  to  125,660  specimens,  and  few  naturalists  have  been 
equally  successful  in  discovering  new  forms,  or,  what  is  much  more 
important,  in  throwing  light  upon  the  great  question  of  the  origin 
of  species  and  the  tendencies  to  variation,  and  the  various  geo- 
graphical and  geological  problems  concerning  the  distribution  of 
life. 

Mr.  Wallace  offers  his  work  to  the  public  as  a  ^'mere  sketch^' 
of  a  great  subject ;  but  it  is  the  sketch  of  a  master-hand,  full  of 
information,  suggestion,  and  thought.  Much  of  it  being  copied 
from  diaries  kept  on  the  spot,  it  has  the  freshness  that  constitutes 
the  charm  of  good  personal  narrative,  and  the  author  has  wisely 
said  most  about  things  and  regions  least  known  to  former  investi- 
gators. He  divides  the  Archipelago  into  five  groups  of  islands — 
the  Indo-Malay  Islands  (Borneo,  Java,  etc.) ;  the  Timor  group ; 
Celebes,  with  the  Sula  Islands  and  Boutan ;  the  Molluccan  group 
(Bouru,  etc.) ;  and  the  Papuan  group  (the  Aru  Islands,  etc.,  etc.). 

•  "  The  Malaj  Archipelago,  the  Land  of  the  OraDg-utan  and  the  Bird  of  Paradise  : 
a  Narratire  of  Trayel,  with  Studies  of  Men  and  Nature."  By  Alfred  BusscU  Wallace, 
author  of  **  Travels  on  the  Amazon  and  Bio  Negro,'*  '*  Palm  Trees  of  the  Amason,"  etc. 
2  Tols.    Macmillan  and  Co. 
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Mr.  Wallace  confirms  Mr.  EarFs  diyision  of  the  Malay  Archi- 
pelago into  an  Australian  and  an  Asiatic  region^  which  he  names 
respectively  Indo  and  Anstro-Malajan^  bat  he  differs  from  that 
gentleman  in  many  important  points.  Borneo^  with*  the  islands 
north  and  west  of  it,  he  places  in  the  first;  while  Celebes^  and 
eastwards  to  New  Guinea  inclusive,  is  assigned  to  the 
second. 

The  sea  which  divides  Java,  Sumatra,  and  Borneo,  ''is  so 
shallow  that  ships  can  anchor  in  any  part  of  it,  since  it  rarely 
exceeds  forty  fathoms  in  depth,  and  if  we  go  as  far  as  the  line  of  a 
hundred  fathoms,  we  shall  include  the  Phillipine  Islands,  and  Bali, 
east  of  Java.''  The  active  volcanic  character  of  this  district,  and 
the  shallowness  of  the  sea,  indicate  a  probability  that  the  subsidence 
by  which  that  sea  was  formed  is  geologically  recent,  and  Mr.  Wallace 
finds  their  natural  history  conformable  to  the  notion  of  the  great 
islands  having  been  connected  at  no  very  distant  period  with  the 
mainland. 

''  The  elephant  and  tapir  of  Sumatra  and  Borneo,  and  the  rhino- 
ceros of  Sumatra,  and  the  allied  species  of  Java,  and  the  wild  cattle  of 
Borneo,  and  the  kind  long  supposed  to  be  peculiar  to  Java,  are  now 
all  known  to  inhabit  some  part  or  other  of  Southern  Asia.''  Birds 
and  insects  exhibit  the  same  resemblances,  and  the  general  conclu- 
sion is  that  the  Asiatic  continent  extended  far  beyond  its  present 
limits  at  a  very  recent  geological  epoch.  Mr.  Wallace  regards  the 
enormous  outpourings  of  matter  from  the  volcanoes  of  Sumatra  and 
Java  as  the  proximate  cause  of  the  depression  which  has  taken 
place.  Celebes  and  the  islands  on  the  East  ''exhibit  almost  as 
close  a  resemblance  to  Australia  and  New  Guinea,  as  the  Western 
Islands  do  to  Asia." 

It  is  very  remarkable  that  the  differences  in  the  fauna  of  these 
islands  seem  to  have  been  determined  by  the  geographical  and 
geological  changes  which  isolated  them  from  two  distinct  regions  of 
mainland,  and  that  the  actual  state  of  climate,  etc.,  has  had  little  to 
do  with  the  matter.  Thus,  though  Borneo  and  New  Guinea  are 
physically  alike,  they  differ  widely  in  a  zoological  point  of  view, 
and  "Australia  with  its  dry  winds,  its  stony  deserts,  and  its  tem- 
perate climate,  yet  produces  birds  and  quadrupeds,  which  are  closely 
related  to  those  inhabiting  the  hot,  damp,  luxurious  forests  which 
everywhere  clothe  the  plains  and  mountains  of  New  Guinea."  Mr. 
Wallace's  residence  amongst  the  Malays  and  Papuans,  led  him  to 
the  conclusion  that  they  are  distinct  races,  differing  radically  in 
physical,  mental,  and  moral  characters,  and  divided  approximately 
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by  the  same  bonndaries  wbich  separate  the  zoological  regions  just 
named. 

We  do  not  'propose  to  follow  Mr.  Wallace's  footsteps  in  detail, 
but  merely  to  dip  here  and  there  into  his  book,  suflSciently  to  lay 
before  our  readers  many  interesting  &cts,  and  lead  all  who  can  get 
it  to  the  work  itself.  In  Borneo  he  devoted  much  time  to  watching 
the  habits  and  procuring  specimens  of  the  ourang-utan.  In  one 
of  his  expeditions  he  acquired  an  ourang-utan  baby,  which' he  suc- 
ceeded for  some  time  in  rearing  by  hand,  and,  however  shocking  it 
may  appear  to  those  who  look  down  npon  their  '^  poor  relations,'* 
the  little  thing  behaved  amazingly  Hke  a  human  infant  of  the  same 
age.  It  would  lie  helplessly  npon  its  back,  rolling  lazily,  and 
stretching  out  its  hands,  scarcely  able  to  guide  its  fingers  to  any 
definite  object,  while  a  little  monkey,  of  the  same  age,  was  fiiU  of 
juvenile  vigour,  activity,  and  curiosity.  When  handled  gently  and 
nursed,  the  ourang-utan  was  quiet,  if  neglected  it  screamed.  It  soon 
learned  to  enjoy  being  washed,  and  became  a  pleasant  pet,  but  un- 
fortunately it  perished  of  intermittent  fever  at  the  age  of  three 
months. 

While  in  Borneo  Mr.  Wallace  had  an  opportunity  of  tasting  the 
durian,  that  curious  fruit  which  repels  by  its  nauseous  odour  of 
rotten  onions,  and  finally  delights  all  who  are  adventurous  enough 
to  eat  it.  We  are  told  that  it  is  about  the  size  of  a  cocoa-nut, 
covered  with  strong  short  spines,  and  having  an  extremely  thick, 
tough  rind.  It  grows  high  npon  tall  trees,  'and  falls  when  ripe, 
inflicting  a  terrible  wound  upon  any  one  who  happens  to  be  walking 
below,  and  giving  its  victim,  as  Mr.  Wallace  explains,  a  hint  that 
the  arrangements  of  the  vegetable  world  were  not  made  with  exclu- 
sive reference  to  the  convenience  of  man — a  lesson  we  are  willing 
to  learn  without  requiring  the  spikes  of  a  durian  to  impress  it  upon 
our  heads.  The  fruit  is  split  open  by  a  strong  knife,  and  the  cream- 
coloured  pulp  which  combines  the  flavour  of  ^^  custard,  almonds, 
cream,  cheese,  onion-sauce,  brown  sherry,"  and  a  few  other  things 
eagerly  devoured. 

Many  readers  will  be  much  astonished  at  Mr.  Wallace's  account 
of  the  aspect  of  equatorial  forests.  Flowers,  he  tells  us,  are  scarc'e, 
and  only  at  rare  intervals  did  he  meet  with  anything  striking.  He 
says,  when  speaking  of  the  Aru  islands,  ''  I  have  visited  five  dis- 
tinct localities  in  the  island;  I  have  wandered  daily  in  the  forests ; 
I  have  passed  along  upwards  of  a  hundred  miles  of  coast  and  river 
in  six  months,  much  of  it  in  very  fine  weather,  and  till  just  as  I  was 
about  to  leave  I  never  saw  a  single  plant  of  striking  brilliancy  or 
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beauty;  hardly  a  shrub  equal  to  a  liawtborn,  or  a  climber  equal  to 
a  honeysuckle'.  .  .  .  My  whole  experience  in  the  equatorial  regions 
of  the  West  and  the  East  has  convinced  me  that  in  the  most 
luxuriant  part  of  the  tropics,  flowers  are  less  abundant,  on  the 
average  less  showy,  and  are  far  less  efiective  in  adding  colour  to  the 
landscape  than  in  temperate  climates.  I  have  never  seen  in  the 
tropics  such  brilliant  masses  of  colour  as  our  England  can  show  in 
her  furze-clad  commons,  her  heathery  mountain  sides,  her  glades  of 
wild  hyacinths,  her  fields  of  poppies,  her  meadows  of  buttercups 
and  orchises — carpets  of  yellow,  purple,  azure  blue,  and  fiery 
crimson,  which  the  tropics  can  rarely  exhibit  ....  In  the  regions 
of  the  equator  a  sombre  green  clothes  universal  nature.  You  may 
journey  for  hours,  and  even  for  days,  and  meet  with  nothing  to 
break  the  monotony.  Flowers  are  everywhere  rare,  and  anything  at 
all  striking  is  only  to  be  met  with  at  very  distant  intervals/'  Equa- 
torial fruits  would  prove  to  many  as  disappointing  as  the  flowers. 
Not  that  splendid  species  do  not  exist,  but  they  are  not  common 
except  under  cultivation,  and  in  the  Archipelago  few  wild  fruits 
were  found  to  compare  with  our  own  blackberries  and  nuts. 

In  Sumatra  Mr.  Wallace  met  with  a  curious  instance  of  that 
mimicry  of  form  which  formed  the  subject  of  a  paper  in  the  "  Intel- 
lectual Observer,*'  and  on  which  Mr.  Bates  has  thrown  so  much  light. 
It  appears  that  the  females  of  the  butterfly  {Papilio  Memnon)  occur 
in  two  forms — one  resembling  the  male,  and  the  other  having  spoon- 
shaped  tails  to  its  wings,  just  like  the  Papilio  Coon. 

The  colouring  of  the  tailed  females  is  like  that  of  the  P.  Gooiij 
and  the  use  of  this  imitative  arrangement  appears  to  be  to  secure 
immunity  from  the  attacks  of  birds  who  are  in  the  habit  of  assail- 
ing  P.  Memnon,  and  leaving  P.  Coon  alone.  ''But,''  says  Mr. 
Wallace,  "  the  most  curious  fact  connected  with  these  distinct  forms 
is,  that  they  are  both  the  ofispring  of  either  form.  A  single  brood 
of  larv89  were  bred  in  Java  by  a  Dutch  entomologist,  and  produced 
males,  as  well  as  tailed  and  tailless  females,  and  there  is  reason  to 
believe  that  this  is  always  the  case,  and  that  forms  intermediate  in 
character  never  occur.  To  illustrate  these  phenomena,  let  us 
suppose  a  roaming  Englishman,  in  some  remote  island,  to  have  two 
yrives — one,  a  black-haired,  red-skinned  Indian,  the  other,  a  woolly- 
headed,  sooty-skinned  negress,  and  that  instead  of  the  children 
being  mulattoes  of  brown  or  dusky  tints,  mingling  the  characters 
of  two  parents  in  varying  degrees,  all  the  boys  should  be  as  fair- 
skinned  and  blue-eyed  as  their  father,  while  the  girls  should  alto- 
gether resemble  their  mothers.     This  would  be  thought  strange 
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enough ;  but  the  case  of  these  butterflies  is  yet  more  extraordinary, 
for  each  mother  is  capable  not  only  of  producing  male  offspring 
like  the  father,  and  female  like  herself,  but  also  other  females  like 
her  fellow- wife,  and  altogether  different  from  herself/' 

In  the  Moluccas,  Mr.  Wallace  first  discovered  undoubted  cases  of 
this  ''  mimicry ''  in  birds ;  and  in  the  island  of  Bouru,  he  found  a 
honey-sucker  and  an  oriole,  much  alike  in  appearance.  The  honey- 
suckers  have  the  usual  colouring  of  their  family,  while  the  tints  of 
the  oriole,  differ  from  theirs,  and  the  reason  seems  to  be  that,  by  so 
doing,  they  are  taken  by  their  enemies  for  creatures  stronger  and 
more  pugnacious  than  themselves. 

Mr.  Wallace's  pages  abound  in  materials  for  correcting  the 
errors  of  ordinary  writers  on  natural  history,  and  especially  of  that 
school  which  pretends  to  know  exactly  why  everything  is  done.  He 
comments  on  the  common  theory  that  the  habits  and  instincts  of 
animals  are  fixed  points,  and  that  their  structure  and  organization  is 
specially  adapted  thereto,  and  he  shows  that  both  habits  and  instincts 
must  be  studied  in  reference  to  the  origin  and  history  of  the  crea- 
tures exhibiting  them. 

Thus  in  Celebes  a  bird  called  the  Maleo  lays  its  eggs  in  hoi 
black  sand,  where  they  are  hatched  by  solar  heat.  The  parents 
take  no  trouble  about  their  young.  As  soon  as  they  are  hatched 
they  are  able  to  run  off  to  the  forest  and  take  care  of  themselves, 
and  they  can  fly  a  little  by  the  next  day.  The  nearest  allies  of  the 
Maleo,  the  Magapodii  and  Talegalliheap.up  the  earth  in  huge  mounds 
in  which  they  bury  their  eggs,  but  the  foot  of  the  Maleo  is  not 
adapted  to  this  sort  of  work,  though  well  fitted  to  shovel  up  sand. 
The  Magapodii  and  bush  turkeys  depart  from  the  usual  habit  of 
birds  of  their  class,  because  their  eggs  are  so  large  that  about 
thirteen  days  are  required  before  successive  eggs  can  be  matured* 
Thus  the  creatures  are  precluded  from  the  ordinary  process  of  laying 
many  eggs  in  quick  saccession,  and  sitting  upon  the  lot.  Their  habits 
result  from  their  structure,  and  the  origin  of  that  structure  must  be 
sought  by  inquiries  into  the  variations  from  previous  structure  which 
led  to  it. 

The  human  race  appears  never  to  make  much  progress  unless 
its  facilities  and  difficulties  are  duly  proportioned.  If  the  means  of 
subsistence  are  easily  obtained  and  little  shelter  is  required,  laziness 
and  absence  of  progress  are  the  invariable  results,  so  that  too  much 
bounty  of  nature  is  worse  than  too  little.  In  Coram,  for  example, 
the  sago  palm  feeds  the  people ;  with  scarcely  any^trouble, ''  a  good- 
sized  tree  will  produce  thirty  tomans,  or  bundles  of  thirty  pounds 
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each^  and  each  toman  will  make  sixty  cakes  of  three  to  the  poand. 
Two  of  these  cakes  are  as  much  as  a  man  can  eat  at  one  meal^  and 
five  are  considered  a  fall  day's  allowance^  so  that  reckoning  a  tree  to 
produce  1800  cakes,  it  will  supply  a  man  with  food  for  a  whole  year," 
and  a  tree  can  be  worked  up  in  ten  days  by  one  man,  and  a  woman 
can  bake  the  lot  in  ten  days  more.  When  the  tree  has  to  be  boaght 
it  costs  about  seven  and  sixpence,  and  labour  is  paid  for  at  fivepence 
a  day;  so  that  a  year's  food  represents  only  thirty-eight  days'  work. 

In  many  regions  the  banana,  or  some  other  plant  affords  equal 
facilities  for  indolence ;  and  while  we  are  overtoiled  the  natives  of 
many  countries  are  spoilt  for  want  of  stimulus  to  exertions  that 
would  do  them  good.  With  all  our  civilization,  we  have  not  yet 
managed  to  produce  a  class  that  will  work  usefully  if  it  can  help  it, 
though  we  have  many  individuals — types  of  the  higher  state  to 
come — ^who  pass  lives  of  utility  from  sheer  love  of  benefiting  their 
race. 

After  stopping  in  the  large  islands,  Mr.  Wallace  made  an  adven- 
turous voyage  in  a  native  prau,  manned  by  fifty  natives  of  different 
races  from  Macassar,  to  the  islands  of  Aru,  which  he  tells  us  no 
European  had  previously  investigated.  They  lie  in  a  shallow  sea, 
near  New  Guinea.  He  enjoyed  the  voyage  very  much,  and  preferred 
his  simple  deck  cabin  to  the  richly  gilt  saloon  of  first-class  steamers. 
The  half-savage  crew  behaved  very  well,  and  the  point  of  destination 
was  safely  reached.  To  regulate  the  time  on  board  the  prau,  a 
simple  contrivance  was  resorted  to ;  a  half  shell  of  a  cocoa-nat, 
with  a  small  hole  bored  in  the  bottom  of  it,  was  set  floating  in  a 
bucket  half-full  of  water.  A  fine  thread  of  water  squirts  up  through 
the  hole,  and  finally  fills  and  sinks  the  shell.  The  hole  is  of  such  a 
size  that  this  takes  one  hour,  and  comparison  with  a  watch  showed 
it  very  nearly  correct.  In  the  Aru  islands  Mr.  Wallace  obtained  a 
specimen  of  the  King  Bird  of  Paradise,  one  of  the  special  objects 
of  his  search.  He  also  obtained  the  Great  Black  Cockatoo,  remark- 
able for  its  mode  of  getting  at  the  kernel  of  the  Kanary  nut,  which 
is  somewhat  triangular,  quite  smooth,  and  excessively  hard,  so  that  a 
heavy  hammer  is  required  to  break  it.  The  bird  takes  one  of  these 
nuts  edgewise  in  its  bill,  and  by  a  sawing  motion  of  its  sharp  under 
mandible  works  a  notch  in  it.  '^  This  done,  it  takes  hold  of  the  nut 
with  its  foot,  and  biting  off  a  piece  of  leaf  retains  it  in  the  deep 
notch  of  the  upper  mandible,  and  again  seizing  the  nut,  which  is 
prevented  from  slipping  by  the  elastic  tissue  of  the  leaf,  fixes  the 
edge  of  the  lower  mandible  in  the  notch,  and  by  a  powerful  nip 
breaks  off  a  piece  of  the  shell.     Again  taking  the  nut  in  its  claws. 
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it  inserts  the  very  long  and  sharp  point  of  the  bill,  and  picks  out 
the  kernel,  which  is  seized  hold  of,  morsel  by  morsel  by  the  exten- 
sible tongue/'  This  is  a  truly  skilled  process,  of  which  the  use 
made  of  the  bit  of  the  elastic  leaf  is  not  the  least  remarkable 
feature. 

The  Aru  islanders  were  at  first  much  puzzled  to  know  what 
Mr.  Wallace  went  there  for.  Fine  weather  attended  him,  which 
they  ascribed  to  his  magical  powers,  and  they  came  to  the  conclu- 
sion that  he  would  bring  to  life  again  all  the  dead  creatures  which 
he  packed  up  to  carry  away.  Long,  long  ago,  some  wonderful 
people  had  visited  their  islands,  taken  prisoners,  sunk  them  in  a  net 
of  cane  in  the  water  till  they  were  drowned,  and  the  next  day  pulled 
them  up  agaiu  and  brought  them  to  life. 

Mr.  Wallace  had,  in  the  course  of  his  travels,  many  opportuni- 
ties of  becoming  acquainted  with  the  Dutch  mode  of  treating  their 
colonies,  of  which  he  speaks  in  terms  that  contrast  very  strongly 
with  the  usual  abuse  to  which  they  are  subjected.  He  regards  their 
spice  monopoly  as  on  the  whole  beneficial  to  the  natives,  who  are 
usually  represented  as  victims  of  robbery  and  cruelty.  He  regards 
it  not  only  as  an  unobjectionable  method  of  raising  taxation  and 
making  profit,  but  as  preserving  the  natives  from  many  temptations 
to  neglect  other  industries,  which  would  arise  from  an  unrestricted 
intercourse  with  European  traders.  It  is  certainly  necessary  to 
hear  both  sides  on  this  question,  and  if  we  blame  the  Dutch  we 
must  remember  how  very  little  success  we  have  hitherto  achieved 
in  dealing  with  any  savage  race. 

Without  exaggerating  the  merits  of  savage  and  semi-civilized 
life,  Mr.  Wallace  compares  it  with  our  much-vaunted  civilization  in 
a  way  which,  however  uncomplimentary,  is  to  a  great  extent  true. 
'^  Compared  with  our  wondrous  progress  in  physical  science,  and 
its  practical  applications,  our  system  of  government,  of  administer- 
ing justice,  of  national  education,  and  our  whole  social  and  moral 
organization,  remains  in  a  state  of  barbarism.''  This  is  his  con- 
clusion, and  he  enforces  it  by  adding  that  '^  the  wealth  and  know- 
ledge of  the  few  do  not  constitute  civilization.''  He  tells  us  that  our 
failure  results  ^^  mainly  from  our  neglect  to  train  and  develope  more 
thoroughly  the  sympathetic  feelings  and  moral  faculties  of  our 
nature,  and  to  allow  them  a  larger  share  of  influence  in  our  legisla- 
tion, our  commerce,  and  our  whole  social  organization ;"  and  until 
we  do  so  '^  we  shall  never,  as  regards  the  whole  community,  attain 
to  any  real  or  important  superiority  over  the  better  class  of  savages." 
Such  remarks  suggest  a  wide  range  of   reflection.     We  cannot 
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develop  sympatheidc  feelings  to  any  extent  under  any  conditions. 
Our  success  and  our  failure  in  solving  the  great  problem  of  human 
progress,  both  depend  upon  a  great  variety  of  circumstances.  Our 
entire  system,  political,  social,  and  economical,  is  tending  towards 
changes  difficult  to  foresee.  It  maybe  that  we  are  moving  under  in- 
telligent  impulse  towards  a  higher  stage,  but  too  often  we  seem  only 
drifting,  and  this  character  will  not  be  got  rid  of  until  there  is  a 
much  more  general  agreement  as  to  the  nature  of  the  goal  it  is 
desirable  to  reach. 

We  have  given  only  a  slight  idea  of  the  interesting  contents  of 
Mr.  Wallace's  work,  and  we  ought  to  add  that  it  is  well  illustrated 
by  numerous  plates  and  cuts. 
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Some  time  back  a  London  surgeon  called  attention  to  eruptions 
produced  by  wearing  stockings  and  socks  dyed  with  a  new  material. 
Perhaps  it  is  the  same  that  M.  Tardieu  has  lately  described  to  the 
French  academy  as  producing  similar  unpleasant  effects,  and  which 
is  known  as  *^  coralline.'' 

M.  Tardieu  st>ates  that  in  May,  1868,  he  was  consulted  by  a 
young  man,  twenty-three  years  old,  of  good  constitution,  but 
affected  with  a  severe  vesicular  eruption  on  both  feet,  which,  at 
first  sight,  might  have  been  taken  for  eczema,  but  it  had  the 
peculiarity  of  being  confined  to  the  space  pressed  upon  by  his 
shoes  and  this  afforded  a  clue  to  its  cause.  It  appeared  that  for 
some  days  he  had  been  wearing  silk  socks  of  an  elegant  red  tint, 
which  were,  just  then,  in  fashion.  These  socks  did  not  yield  any 
colouring  matter  to  cold  water,  or  hot,  or  to  water  slightly  acidu- 
lated ;  but  alcohol,  boiling  at  85°,  rapidly  dissolved  out  of  them 
the  red  colouring  matter.  This  colouring  matter  was  dried,  then 
dissolved  in  a  little  alcohol,  and  a  small  quantity  injected  under 
the  skin  of  the  thigh  of  a  dog,  a  rabbit,  and  a  frog,  all  of  which 
died. 

M.  Tardieu  then  proceeded  to  experiment  with  coralline  itself. 
This  substance  is  derived  from  rosolique  acid  obtained  by  oxydizing 
phenic  acid.  The  rosolic  acid  is  brought  in  contact  with  ammonia, 
at  a  temperature  of  150°,  and  a  solid  matter  is  obtained  in  the 
form  of  red  needles,  giving  green  or  dark  yellow  reflexions.  It  is 
said  not  to  have  been  much  used  in  France,  and  the   offending 
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stockings  were  of  English  make.  He  describes  coralline  as  an 
irritant  poison  belonging  to  the  class  of  drastic  substances^  such  as 
croton  oil,  etc.,  and  like  them  it  produces  acute  vesicular  eruption, 
and  inflamation  of  the  digestive  tube.  It  is  absorbed  and  carried 
into  various  organs,  setting  up  fatty  degeneration,  like  phosphorous, 
ammonia,  and  arsenic. 

Following  a  process  devised  by  M.  M.  Boussin,  M.  Tardieu 
obtained  enough  coralline  from  the  lungs  of  the  animals  poisoned 
with  it  to  dye  a  silk  fibre.  He  remarks,  that  although  its  action  on 
man  has  hitherto  been  confined  to  local  affections,  accompanied 
with  some  derangement  of  the  general  health,  it  might,  under 
some  circumstances,  be  much  more  serious.  The  poisonous 
colouring  materials  hitherto  known,  such  as  Schweinfurt  green  in 
wall  papers  and  dresses,  white  lead  in  laces,  etc.,  have  been 
mineral,  and  coralUne  appears,  he  says,  to  have  been  the  first  dye 
belonging  to  the  organic  series  in  which  poisonous  qualities  have 
been  noticed.  This  is  scarcely  correct;  but  it  may  be  the  first 
which  has  acted  poisonously  by  simple  contact  with  the  skin. 


AECH^OLOGIA. 

Ik  the  galleries  of  the  British  Museum,  some  interesting  an- 
tiquities, chiefly  from  Asia  Minor,  have  been  very  recently  exposed 
to  public  view,  although  .they  have  been  several  years  in  the  pos- 
session of  the  great  national  establishment.  Among  these  we  may 
especially  call  attention  to  a  number  of  thin  leaden  tablets,  inscribed 
in  Greek  characters,  which  were  found  at  the  bases  of  some  statues 
in  the  iemenos,  or  temple,  of  Demetbb  at  Cnidus,  in  Asia  Minor. 
These  tablets  are  now  preserved  under  one  of  the  glass  cases 
of  the  second  vase  room  in  the  Museum.  They  consist  of  d  series 
of  what  were  called  in  Greek  KardBcirfioi,  magical  charms  or  male- 
dictions. They  are  interesting  to  us  not  only  in  themselves,  but  as 
enabling  us  to  compare  the  same  popular  ideas  when  clothed  in  the 
refinement  of  the  Hellenic  spirit,  and  as  they  existed  in  the  coarser 
garb  of  the  middle  ages,  and  even  of  a  later  period ;  and  at  the  same 
time  they  furnish  us  with  curious  sketches  of  social  life  in  these 
remote  times.  These  singular  monuments,  which  are  called  in  Latin 
dejixiones,  are  not  unknown  to  antiquaries,  and  they  are  alluded  to 
in  the '  classical  writers.  This  temenos  was,  properly  speaking,  that 
of  the  infernal  deities,  Demeter  (Geres),  Core  (Persephone),  and 
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Pluto.  The  individual  who  had  a  wron^  to  avenge  composed  one  of 
these  tablets,  no  doubt  with  the  necessary  magical  forms  and  cere- 
monies, to  devote  the  unfortunate  offender  to  the  punishment  of 
Hades,  and  deposited  them  in  the  sacred  enclosure.  The  impre- 
cations are  written,  or  rather  scratched,  but  slightly,  on  small  sheets 
of  lead,  the  largest  not  bigger  than  half  a  sheet  of  ordinary  note-  . 
paper,  now  so  thin  and  so  corrugated  that  they  resemble  in  colour, 
etc.,  pieces  of  brown  wrapping-paper  which  have  been  a  long  time 
exposed  to  damp.  The  injured  persons,  who  are  mostly  women, 
usually  introduce  a  reservation  protecting  themselves  against  any  of 
the  evils  they  invoke ;  and  the  curses  themselves  are  not  made  irre- 
vocable, but,  as  the  offences  are  not  uncommonly  the  unjust  with- 
holding of  property  from  the  rightful  owner,  the  evil  invoked  is 
deprecated  in  case  of  the  restitution  of  the  property  withheld. 
From  philological  evidence,  these  singular  monuments  are  believed 
to  belong  to  a  date  ranging  from  about  B.C.  300  to  B.C.  100. 

In  one  of  these  tablets,  a  lady,  with  the  poetic  name  of  Antigone, 
denies  before  the  three  deities  {AafuiTpi,  Kovpa,  ll\ovTCdV()  a  charge 
which  had  been  brought  against  her  of  having  attempted  to  poison 
her  husband.  She  goes  on,  in  the  translation  in  Mr.  Newton's 
''  History  of  Discoveries  at  Halicarnassus,  Cnidus,  and  Branchidee,'* 
p.  719,  "  If  I  have  given  poison  to  Asdepiades,  or  meditated  in  my 
soul  to  do  him  any  injury,  or  if  I  have  called  a  woman  to  the  temple, 
giving  her  a  mina  and  a  half  that  she  might  take  him  from  the 
living,  may  Antigone  go  up  sold  from  among  the  fellow-slavea  to 
Demeter,  and  may  Demeter  not  be  propitious  to  her,  but  may  she 
suffer  great  torments.  If  any  one  has  spoken  to  Asdepiades  about 
me,  or  has  brought  forward  the  woman  as  a  witness,  giving  her  small 
copper  money . .  /'  The  rest  is  lost,  but  we  read  on  the  back  of 
the  lead  the  reservation,  '^  May  it  be  lawful  for  me  to  go  to  the  bath, 
or  under  the  same  roof,  or  to  the  same  table  -"  which  Mr.  Newton 
explains,  in  company  with  the  person  against  whom  the  curse  is 
directed.  As  among  the  small  number  of  these  tablets  here  pre- 
served there  appears  to  be  another  accusation  of  this  same  descrip- 
tion, it  would  seem  that  the  Greek  ladies  of  Asia  Minor  were  rather 
addicted  to  poisoning  their  husbands. 

The  most  common  offences  which  appear  in  these  tablets  are 
petty  thefts  and  dishonesty  in  various  forms.  The  retention  of  a 
lost  garment  is,  in  two  different  tablets,  the  occasion  of  an  impre- 
cation. In  another  a  female  named  Artemeis  complains  of  some 
one  who  withheld  garments  given  her  in  trust,  or,  as  we  should  now 
say,  in  pawn,  bo  that  this  was  a  practice  already  in  existence  at  this 
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remote  period,  wad  apparently  with  similar  resnlta  to  those  which 
sometimes  occur  at  the  present  day.  There  are  two  tablets  involving 
an  imprecation  on  the  part  of  Nanas  against  Emphanes  and  Bhodo 
for  non-restitution  of  property  given  in  trust  by  Diodes ;  and  there 
are  other  instances  of  imprecations  against  persons  for  retaining  lost 
garments.  One  tablet  contains  the  imprecation  of  a  woman  against 
the  person  who  had  stolen  her  bracelet,  and  the  object  of  another  is 
the  theft  of  certain  drinking  horns.  On  another  we  find  an  impre- 
cation against  certain  persons  guilty  of  assault.  There  are  also  two 
tablets  directed  against  an  ofifence  of  a  more  delicate  character, 
which  we  may  therefore  suppose  to  have  been  of  rather  usual  occur- 
rence. Two  ladies  devote  to  the  anger  of  the  infernal  deities 
persons  of  their  own  sex,  who  had  seduced  from  them  their  husbands. 
It  may  be  added  that  the  lady  who  grieves  over  her  stolen  bracelet 
takes  the  opportunity,  at  the  same  time,  of  devoting  to  the  anger 
of  the  same  deities  aU  persons  who  had  defrauded  her  by  giving 
false  weight. 

The  last  part  of  the  '^  ReUquary^^  records  the  accidental  discovery 
at  WiNTEBTON,  near  Brigg,  in  Lincolnshire,  of  a  pottbr^s  kiln  of 
THE  Rohan  period.  Winterton  is  in  the  northern  part  of  the  county 
of  Lincoln,  and  it  is  interesting  to  us  from  the  circumstance  that  so 
many  traces  of  Roman  potteries  have  been  found  in  these  eastern 
parts  of  the  island.  The  celebrated  Durobrivian  ware  was  made  at 
Castor,  which,  though  in  Northamptonshire,  lies  just  upon  the 
borders  of  Lincolnshire.  The  pottery  found  at  Winterton  is  a  blue 
unglazed  ware,  rather  well  known  to  the  antiquaries  of  this  district. 
Much  of  it  was  found  scattered  about  in  fragments,  but  no  complete 
vessel;  but  the  fragments  belonged  to  vessels  of  various  forms. 
Some  pieces  were  ornamented  with  the  finger  and  thumb,  and  others 
with  lines  and  points.  The  discovery  was  made  in  the  course  of 
digging  for  sand,  and,  as  a  sepulchral  interment  of  the  Roman 
period  was  found  within  the  limits  of  the  same  sand-pit  a  few  months 
ago,  it  is  probable  that  further  exploration  might  lead  to  important 
results.  It  should  be  stated  that  the  spot  on  which  these  remains 
were  found  is  about  half  a  mile  west  from  the  Roman  ro^d  which  ran 
from  the  south  to  the  banks  of  the  Humber. 

It  may  also  be  well  to  call  attention  to  the  account  of  the 
opening  of  two  early  barrows  in  Cornwall,  given  in  our  contem- 
porary the  *'  Archaeologia  Cambrensis,''  because  they  point  to  some 
facts  in  regard  to  dates.  The  first  of  these  barrows  was  one  df  a 
group  of  three  on  Morvah  HiU,  about  four  miles  and  a  half  north  of 
Penzance,  and  contained  a  very  elaborately-ornamented  urn  of  the 
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style  commonly  called  early  British,  filled  with  bones.  This  nm 
was  unfortunately  broken  in  the  progress  of  the  excavation.  With 
it  were  found  eight  or  nine  small  Roman  coins.  ''  These  at  first  sight 
seemed  to  be  brass,  but  many  on  being  touched  fell  to  pieces. 
Whether  they  are  clay  casts,  or  actual  brass  coins  in  a  state  of 
corrosion,  can  hardly  be  determined.  On  the  obverse  of  one  of 
them,  a  middle  brass,  is  a  laureated  head  to  the  right,  with  the  in- 
scription CONSTAN.  very  plain.  On  another,  the  head  and  shoulders 
of  a  man  are  also  very  distinct.  The  head  is  to  the  left;  the  circle 
of  a  shield  isr  below,  and  from  it  protrudes  the  point  of  a  spear.  No 
legend  is  visible;  but  probably  it  is  the  third  brass  of  Crispus, 
coined  in  London  about  the  middle  of  the  fourth  century.''  There 
can  thus  be  no  doubt  of  the  date  of  this  urn ;  it  belongs  to  the 
later  period  of  the  imperial  rule  in  Britain. 

We  hear  through  communications  from  France  of  a  great  act 
of  antiquarian  vandalism  contemplated  there  —  the  destruction 
of  the  fine  Roman  walls  surrounding  the  town  of  Dax.  Dax, 
which  is  the  chief  town  of  the  department  of  the  Landes. 
occupies  the  site  of  the  ancient  town  of  the  Aqixce  TarbelUcoi, 
or  Aquce  Tarbelloe  (as  it  is  called  in  Ausonius),  and  was  so  called 
from  the  extensive  hot  springs  with  which  it  abounds,  and  from  its 
situation  in  the  country  of  the  Tarbelli.  Its  modem  name,  more 
properly  spelt  and  written  D'Acqs,  is,  as  will  be  seen,  derived  im- 
mediately from  that  of  the  ancients ;  it  contains  at  present  about  six 
thousand  inhabitants,  and,  till  about  twelve  years  ago,  was  entirely 
surrounded  by  its  Roman  walls.  Strangely  enough,  owing  to  some 
extraordinary  want  of  instruction  and  intelligence  in  this  district,  it 
was  entirely  unknown  that  these  Roman  walls  were  in  existence, 
and  il^y  only  then  became  suddenly  known  by  the  accidental  visit 
to  the  place  of  a  well-known  French  antiquary,  M.  L^o  Drouyn ; 
and  which  is  no  less  extraordinary,  the  municipaut^  and  inhabitants, 
in  the  expectation  of  obtaining  thereby  some  alleged  industrial 
advantages,  had,  even  after  the  discovery  of  their  importance,  formed 
a  plan  for  their  destruction,  obtained  the  sanction  of  the  govern- 
ment, and  commenced  vigorously  the  work  of  demolition.  The 
French  antiquaries  now  interfered,  led  by  the  experienced  talent  of 
M.  de  Caumont,  and  soon  afterwards  the  place  was  visited  by  our 
own  well-known  antiquary,  Mr,  Roach  Smith,  who  published  an 
interesting  account  of  the  Roman  remains,  with  engravings,  in  the 
fifth  volume  of  his  valuable  ''  Collectanea  Antiqua.''  Through  the 
collective  and  individual  exertions  of  these  gentlemen,  the  Emperor 
was  induced  to  interfere,  and  a  stop  was  put  to  the  work  of  destruction. 
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Now,  however,  we  understand  that  the  people  of  Dax  aim  at  com- 
pleting this  work  of  vandalism,  and  that,  by  means  of  very  grave 
misrepresentations,  they  have  obtained  a  kind  of  surreptitious 
license  to  destroy  all  that  still  exists  of.  the  Boman  remains.  It  is 
to  be  hoped,  however,  that  they  will  not  succeed  in  their  design ;  for 
M.  de  Caumont  again  stands  forward,  and  has  published  an  energetic 
statement  of  the  case  in  the  new  number  of  the  "  Bulletin  Monu- 
mental'' (just  published),  and  it  is  hoped  that  the  voice  of  antiqua- 
rian science  will  be  raised  as  earnestly  and  listened  to  as  readily  as 
on  the  former  occasion.  It  is  very  desirous  that  some  means  might 
be  dovised  to  put  this  interesting  historical  monument  out  of  the 
reach  of  future  danger.  T.  W. 
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LoGKSTS. — Mr.  William  Qilbert,  of  Birmingham,  has  invented  a  method 
of  making  lockets  which  he  describes  as  follows: — I  make  the  frame 
carrying  the  miniature  or  other  article  to  be  held  in  the  locket  tarn  out 
of  the  locket  at  the  side  of  the  case,  somewhat  after  the  manner  in  which 
the  blade  of  a  pocket  knife  turns  out  of  the  handle,  instead  of  making 
the  locket  open  by  a  lid,  similar  to  the  lid  of  a  box.  I  make  the  case  of 
the  locket  oat  of  one  piece  of  sheet-metal  folded  at  its  middle,  the  blank 
having  the  figure  of  the  two  sides  of  the  the  case  joined  together  by  a 
narrow  strip  or  band.  I  also  make  the  frame  of  the  locket  of  a  blank 
having  the  figure  of  the  two  sides  of  the  frame  joined  by  a  band  or  strip 
at  the  middle.  When  doubled  at  this  band,  the  frame  is  fixed  in  the  case 
by  means  of  the  suspending  ring,  which  passes  through  a  hole  in  the  case 
and  frame  opposite  or  nearly  opposite  the  bands  where  they  are  folded. 
The  frame  of  the  locket  turns  upon  this  suspending  ring  as  on  a  centre. 
The  folded  band  of  the  case  constitutes  a  stop,  against  which  the  folded 
band  of  the  frame  shuts  or  abuts,  and  by  which  the  motion  of  the  frtune 
is  limited.  The  folded  part  of  the  frame  also  constitutes  a  catch,  by 
means  of  which  the  frame  may  be  drawn  out  of  its  case  by  the  applica* 
tion  of  the  thumb  or  finger  nail. 

Decomposing  the  Sulphurets  of  Iron  contained  in  Ores,  Goal,  etc 
— M.  Edmond  Grandidier,  of  Paris,  has  invented  a  process  for  effecting 
this  object.  It  consists  in  the  application  of  heat  and  compressed  air,  or 
of  heat  and  compressed  steam,  to  the  decomposition  of  the  sulphurets  of 
iron  contained  in  various  mineral  products,  such  as  ores,  coal,  coke,  and 
other  substances.  A  cylinder  is  made  sufficiently  strong  to  bear  the 
required  pressure,  into  this  the  steam  is  forced  by  a  pump,  or  passes 
direct  from  the  boiler.  G^ie  pressure  required  for  desulphurisation  being 
generally  about  two  atmospheres.    When  the  operation  is  carried  on  in 
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ibe  Tidrntj  of  blast  or  other  furnaces,  the  waste  heat  of  the  latter  may 
be  utilised  for  the  purpose  of  this  inventioii.  Among  the  more  important 
applications  of  this  invention,  may  be  noted  the  desulphunsation  of 
the  coke  used  in  the  manufacture  of  iron  and  other  metallurgical  opera- 
tions. 

Glote  Fastening. — Upon  the  thumb  side  of  the  glove,  at  the  place 
where  the  button  hole  is  usually  formed,  a  plate  is  sewn ;  this  plate  has 
two  apertures,  one  of  which  is  used  for  securing  it  to  the  glove,  the  other 
forms  an  eye  or  loop,  to  serve  instead  of  a  button  hole.  On  the  side  of 
the  glove  opposite  to  the  thumb,  a  lace  or  tape  is  attached,  the  other  end 
of  which  is  carried  under  the  rear  end  of  a  hooked  plate,  which  forms 
the  clasp,  then  up  through  a  slit  in  this  plate,  and  down  through  another 
slit,  coming  out  again  at  the  rear  end  of  the  plate  or  clasp,  and  ter* 
minated  by  a  tassel,  this  tassel  coming  out  underneath  the  edge  of  the 
clasp  holds  both  in  position.  The  other  end  of  this  clasp  or  plate  ter- 
minates in  a  hook  to  take  into  the  eje,  which  serves  as  a  button  hole. 
Gloves  furnished  with  this  arrangement  can  be  unfastened  in  two  ways, 
either  by  raising  the  plate  or  clasp,  and  drawing  the  lace,  or  by  simply 
releasing  the  hook  from  the  eye.  The  tape  or  lace  can  be  made  of  elastic 
material.  These  fastenings  may  be  removed  from  one  glove  to  another, 
by  making  the  glove  with  two  button  holes,  and  putting  on  the  fastening 
two  buttons,  so  that  the  eye  and  tape  instead  of  being  sewed  or  riveted 
may  be  fastened  to  the  glove  by  buttoning.  The  inventor  of  this  fasten- 
ing is  M.  Theodore  Deschamps,  Rue  de  Ghoiseul,  Paris. 

Treating  Cast  Iron.— Producing  Steel,  etc. — Mr.  Heaton,  an  account 
of  whose  process  for  the  purification  of  iron  from  carbon,  sulphur,  and 
phosphorus  has  already  been  given  (Student,  vol.  i.  p.  74),  has  patented 
two  improvements,  which  have  lately  received  the  Boyal  Seal.  The  first 
of  these  relates  to  the  treatment  of  pig-iron,  and  it  consists  in  subjecting 
the  iron,  contained  in  a  suitable  furnace  or  converter,  to  the  action  of 
nitrate  of  soda  or  potash,  or  other  suitable  nitrate,  with  or  without  the 
employment  of  a  blast,  in  such  quantities  as  that  the  imparities  in  the 
pig  or  cast-iron  shall  be  partially  or  wholly  removed  with  the  abstraction 
of  the  smallest  quantity  of  carbon  practicable,  the  object  being  to  purify 
the  pig-iron,  and  not  to  convert  it  into  steel  or  malleable  iron.  The 
second  patent  is  for  the  production  of  steel,  and  consists  in  the  employ- 
ment, for  this  purpose,  of  the  purified  or  converted  pig  or  cast-iron,  or 
the  combination  of  iron  and  carbon,  such  as  results  irom  the  action  of 
nitrate  of  soda,  or  nitrate  of  potash,  upon  cast-iron  when  in  a  molten 
state,  either  alone  or  in  conjunction  with  a  blast,  and  contidned  in  a  con- 
verter, such'  as  is  described  in  a  former  specification,  or  in  any  other 
converter  or  furnace  together  with  metallic  iron,  such  as  sponge-iron, 
scrap,  bar,  or  any  other  form  of  metallic  or  malleable  iron.  The  product 
resulting  from  the  action  of  nitrate  of  soda  or  potash  upon  pig  or  cast- 
iron,  as  before-mentioned,  is  to  be  melted  in  a  suitable  furnace  or  omcible. 


FROGOBSS  OF  IlfYENTION.  235 

and  metallic  iron  is  to  be  added  to  it,  and  to  be  dissolved  in  it,  or  alloyed 
with  it,  nntil  the  molten  metal  shall  have  att-ained  sach  a  composition  as 
may  be  required,  either  for  the  production  of  steel,  or  of  other  compounds 
of  iron  and  carbon  resembling  steel. 

Mandfacturino  and  applying  Gas  and  Vapour.— The  first  part  of 
this  invention  consists  in  forcing  air  through,  or  over  hydrochloric  acid, 
for  the  purpose  of  taking  up  hydrochloric  acid  gas  with  the  atmosphere, 
for  applying  it  in  the  mannfacture  or  refining  of  iron,  steel,  copper,  or 
nickel,  and  the  like,  while  such  metals  are  in  a  fluid  or  molten  state 
The  second  part  consists  in  causing  atmospheric  air,  in  a  cold  or  heated 
state,  to  be  forced  through  or  over  hydrochloric  acid,  and  then  through 
wood,  naphtha,  or  mineral  turpentine,  or  volatile  spirit,  for  the  purpose  of 
taking  up  hydro-carbon  vapour.  This  mixture  is  then  forced  through  or 
over  the  metals  while  they  are  in  the  molten  state,  during  the  manufacture 
or  refining  thereof,  for  the  purpose  of  taking  up  sulphur,  phosphorous, 
etc.,  or  other  impurities  which  the  metal  may  contain.  Mr.  James 
Webster,  the  inventor  of  this  process,  also  applies  it  to  articles  of 
wrought-iron,  wholly,  or  partiidly  finished,  which  require  to  be  case 
hardened  on  their  surfaces.  He  places  such  articles  in  a  closed  receptacle, 
which  is  to  be  heated  to  a  red  heat,  and  his  mixture  of  air,  and  other 
gases  or  vapours,  is  passed  into  the  receptacle,  the  time  varying  accord- 
ing  to  the  desired  thickness  of  the  hardened  skin. 

Making  and  applying  Anilinb  Black,  by  Mr.  James  Higgin,  of  Man- 
chester.— Commercial  aniline  is  employed :  this  generally  contains 
toluidine.  The  first  part  of  the  invention  consists  in  making  a  solution 
of  aniline  by  mixing  it  with  a  solution  of  a  metallic  salt,  such  as  the 
chlorides  of  iron,  of  tin,  or  of  chromium.  In  some  cases,  the  metallic 
base  of  the  salt  employed  is  precipitated,  and  chloride  of  aniline 
remains  in  solution,  aud  in  some  cases  the  metallic  base  is  only  partially 
precipitated,  whilst  in  others,  no  precipitation  takes  place,  and  a  com- 
pound solution  is  formed.  Along  with  the  above-mentioned  aniline 
solutions,  may  be  used  the  other  materials  generally  employed  in  making 
aniline  black,  such  as  chlorate  of  potash,  and  sulphide,  or  other  copper 
salt  in  use  for  this  purpose.  Sulphates  of  the  above  metals  can  be  used 
instead  of  chlorides  ;  but  in  this  case,  as  sulphate  of  aniline  is  produced, 
some  alkaline  chloride  must  be  added  to  the  colour.  By  the  second  part 
of  the  invention  the  use  of  the  salt  of  copper,  termed,  disulphocyanide, 
either  in  paste  or  powder,  is  adopted.  This  salt  of  copper  can  be  used 
either  to  take  the  place  of  the  sulphide  of  copper,  usually  employed,  the 
other  materials  being  as  at  present  used ;  or  a  new  black  may  be  made 
with  one  or  more  of  the  aniline  solutions  above  described,  the  disulpho- 
cyanide of  copper,  and  chlorate  of  potash.  The  treatment,  after  printing 
in  these  blacks,  may  be  that  usually  employed. 
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MEASURING  HEIGHTS. 
To  the  Editor  of  the  Student. 
My  dear  Sib, — On  occasion  of  a  visit  lately  to  some  of  our  English 
cathedrals  and  Abbeys,  I  was  desirous  of  ascertaining  the  height  of  the 
columns  and  arches.  Unfortunately,  I  had  not  provided  myself  either 
with  my  pocket  sextant,  or  any  angular  instrument.  I  therefore  folded  a 
piece  of  paper,  so  as  to  produce  an  angle  of  45* ;  and  by  looking  along 
two  of  its  edges,  arrived  at  a  very  rough  approximation  to  the  height. 

Since  then  I  have  contrived  the  instru- 
ment for  the  above  purpose,  of  which  I 
enclose  a  sketch,  of  the  full  size,  kindly 
furnished  by  P.  0.  Hutchinson,  Esq. 
The  principle  is  the  same  as  that  of  the 
optical  square  or  sextant,  and  its  size 
adapted  to  the  waistcoat  pocket.  One 
which  I  have  made  could  be  contained  in 
the  top  of  a  pencil  case ;  but  this  has  no  provision  for  adjustment.  The 
description  is  as  follows  : — Two  plane  mirrors,  A  and  B,  are  fixed  in  a 
brass  frame,  C,  which  springs  at  D.  A  screw  at  B  ftimishes  the  means  of 
drawing  the  mirrors  nearer  to  each  other,  and  thus  of  adjusting  them.  The 
mirrors  are  set  an  angle  of  22°  80'.  This  by  reflexion  of  coui'se  becomes 
45**.  The  silver  is  removed  at  the  top  of  B  as  in  the  horizon  mirror  of 
the  sextant.  Looking,  then,  over  the  edge  of  A,  and  through  B,  the 
top  of  an  object  reflected  therefrom  is  seen  on  B,  and  at  the  same 
time  a  mark  (previously  made  on  the  base  of  the  object,  and  equal  to 
the  height  of  the  eye)  may  be  brought  into  coincidence  with  it,  by 
varying  the  distance  from  the  base,  which  distance  will  then  be  equal 
to  the  height  of  the  object  above  the  eye.  The  height  of  the  eye  added 
to  this  of  course  gives  the  altitude  above  the  ground.  F  is  a  piece  of 
brass  filed  very  exactly  to  an  angle  of  22"*  30',  the  occasional  insertion 
of  which  between  the  mirrors,  famishes  a  ready  means  of  adjustment 
by  the  screw  E.  Instead  of  the  brass  frame  and  screw,  I  have  also 
made  the  instrument,  simply  by  separating  the  mirrors  by  stout  card- 
board cut  to  an  angle  of  22**  30',  and  cemented  to  them  with  liquid  glue, 
all  being  then  covered  with  leather  ;  but  here  there  is  no  means  of  adjust- 
ment. If  required,  a  sight-hole  may  be  pierced  at  the  upper  part  of  A,  a 
corresponding  portion  of  the  silver  being  there  removed.* 

*  In  a  subsequent  letter  Mr.  Heineken  says : — ^  The  mirror  being  fixed  in  a  firm 
frame,  without  Bpring,  as  near  to  the  angle  of  22**  30'  as  possible,  let  the  point  of  the 
frame  of  the  front  mu-ror  be  sprung  at  the  confining  edge,  and  at  the  back  of  the  mirror 
let  there  be  inserted  a  tree  plate  of  thin  brass,  against  this  let  a  screw  press,  tapped  in 
the  back  of  the  frame  itself.  This,  in  tact,  is  the  plan  adopted  for  a^uitment  in  sextanta. 
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The  following  method  of  sabdividing  the  gradaations  of  aneroids,  etc., 
■which  I  have  contrived,  may  )3e  of  service  to  some  of  your  readers.  On  a 
smaU  plate  of  glass,  from  five  to  ten  lines  radiating  from  a  centre,  are  ruled 
with  a  diamond  point.  If  this  is  placed  on  the  covering  glass  of  the 
aneroid,  it  may  be  so  adjusted  as  fco  subdivide  any  scale  within  the 
limits  of  the  radiating  lines,  a  lens,  of  say  two  or  three  inches  focus, 
being  nsed  for  reading  both  at  the  same  time.  The  lines  in  fact 
form  a  kind  of  universal  dividing  scale. 

I  enclose  one  of  the  pieces  of  ruled  glass  for  your  trial  and  acceptance. 
For  easy  reading  the  lines  should  have  been  somewhat  coarser. 
Believe  me,  my  dear  Sir, 

Yours  truly, 

N.  S.  Heineeen. 
Sidmouth^  Feb.  26,  1869. 

We  have  to  thank  Mr.  Heineken  for  the  ruled  glass,  which  is  easily 
used  as  he  describes. — Ed. 
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Introduction  to  Scientific  Chemistbt.  Designed  for  the  use  of 
Schools  and  University  Matriculation  Examinations.  By  F.  S.  Barff, 
M.A.,  Christ  College,  Cambridge  ;  Assistant  to  Dr.  WiUiamson,  Professor 
of  Chemistry,  University  College.  (London  :  Groombridge  and  Sons.) — 
The  gi'eat  change  which  has  taken  place  in  theoretical  chemistry  has 
created  a  necessity  for  new  text  books,  and  Mr.  Barff  has  ably  supplied  a 
want  urgently  felt  in  all  good  schools.  Those  who  are  not  acquainted 
with  the  new  chemical  views,  will  not  readily  understand  their  bearing 
upon  practical  teaching.  They  will  be  apt  to  argue  that  the  facts  remain 
the  same,  and  that  the  hypotheses  based  upon  them  are  of  comparatively 
little  consequence,  or  at  any  rate,  only  concern  very  advanced  students* 
Such  arguments  are,  however,  exceedingly  fallacious.  The  new  theories 
have  grown  out  of  a  more  exact  and  extended  observation  of  the  actual 
conduct  of  bodies  under  different  conditions,  and  they  have  led  to  a  won- 
derful improvement  in  the  mode  in  which  chemistry  can  be  taught,  and  in 
which  it  is  taught  in  those  schools  (not  too  many)  which  keep  pace  with 
the  times.  No  good  teacher  will  torment  his  pupils  with  theories  they 
cannot  understand.  All  sound  teaching  in  physical  science  must  begin 
with  facts,  and  the  reasoning  dependent  upon  them  ought  not  to  be  intro- 
duced until  the  pupil  knows  enough  to  follow  it  in  an  intelligent  way, 
and  can  discriminate  between  those  portions  of  theory  that  are  well 
established,  and  those  which  are  more  or  less  doubtful  guesses  at  truth. 
The  great  art  of  teaching  chemistry  well,  consists  in  marshalling  the 
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facts  in  a  good  logical  order,  and  introdocing  as  little  as  possible  that 
cannot  be  immediately  explained.  Many  works  are  bad  because  tbeir 
arrangement  is  mnddling,  and  others  are  mischievoos  becaase  their 
'  attempts  at  explanation  continnally  suggest  erroneous  ideas.  Mr.  Barff*s 
experience  in  teaching,  under  Professor  Williamson,  at  University  Col- 
lege, has  enabled  him  to  avoid  these  errors,  and  we  are  glad  to  see  that 
he  has  had  the  courage  to  depart  from  the  common  plan  of  pesteriug  fats 
pupils  with  atomic  weights  and  symbols  before  they  can  possibly  know 
what  they  really  mean. 

The  present  work  begins  with  simple  explanations  of  chemical  action, 
density  of  bodies,  weights,  measures,  etc.  Then  follow  chapters  on 
hydrogen,  oxygen,  nitrogen,  carbon,  and  their  compounds,  after  which, 
chlorine,  bromine,  iodine,  fluorine,  sulphur,  phosphorous,  boron,  and 
silicon  are  treated  of,  and  conclude  the  first  part.  This  first  part  having 
laid  a  good  foundation  of  fact  and  experiment,  the  second  part  introduces 
chemical  theory,  and  resumes  subjects  introduced  in  the  first  part, 
carrying  the  information^  further,  and  .employing  symbols,  molecular 
weights,  etc. 

A  student  at  the  beginning  of  his  career,  is  always  puzzled  by  speaking 
of  atomic  weights  as  abstractions.  Mr.  BarfiP,  therefore,  in  his  first  part, 
deals  with  absolute  quantities  in  grammes  and  litres, selected  in  proportions 
which  lead  up  to  the  atomic  and  molecular  weights  subsequently  men- 
tioned. By  this  means  the  progress  of  the  pupil  is  greatly  facilitated, 
and  unintelligent  cram  efiectually  stopped.  At  the  close  of  each 
chapter  in  the  first  part,  a  number  of  questions  are  g^ven,  to  which 
answers  ai'e  appended.  This  is  a  valuable  feature  in  the  scheme,  and, 
though  not  new,  is  better  carried  out  than  we  recollect  in  any  former 
book.  At  the  end  of  the  second  part  there  is  another  series  of  ques- 
tions and  answers,  the  latter  exhibiting  in  detail  the  mode  of  making 
all  the  calculations  required.  The  book  concludes  with  advice  to 
candidates  under  examination,  and  a  list  of  questions  on  chemistry  in 
London  University  examination  papers  (matriculation),  from  January, 
1865,  to  January,  1869,  with  the  answers  worked  out. 

"We  believe  Mr.  Barfi^s  is  the  first  book  in  which  the  new  nomen- 
clature is  strictly  adhered  to,  and  this  is  of  more  consequence  than  at 
first  appears,  for  although  in  many  cases  the  choice  between  the  new 
and  the  old  name  is  simply  a  matter  of  convenience,  yet  cases  frequently 
occur  in  which  the  latter  names  suggest  opinions  no  longer  deemed  correct. 
Like  all  chemists,  Mr.  Barfi*  finds  himself  in  difficulty  with  the  old  terms, 
acids,  bases,  and  salts.  If  all  the  things  called  acids,  are  examined,  it 
will  be  found  impracticable  to  tell  what  an  acid  is,  and  as  *' bases"  are 
things  which  possess  properties  opposite  to  acids,  they  cannot  be 
properly  defined  while  no  definition  can  be  given  of  the  latter. 
*'  Salts"  are  equally  troublesome,  and,  before  long,  it  may  be  hoped  no 
names  will  be  used  which  have  such  fluctuating  and  variable  senses.     It 
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is  bewildering  to  call  things  whicli  are  not  soar,  ''  acid ;"  to  denote  as 
"  salts,*'  things  soluble  and  insoluble,  acid,  alkaline,  or  neutral,  as  respects 
vegetable  blues.  Mr.  Barff  has  made  the  best  of  these  matters,  and 
certainly,  no  elementary  work  on  chemistry  teaches  so  much  in  so  simple 
a  way.  Knowing  how  difficult  it  is  to  get  good  books  into  schools,  we 
most  congratulate  the  University  school  for  its  good  sense  in  adopting 
this  work  as  soon  as  it  appeared. 


NOTES  AND  MEMORANDA, 

New  Dibxot  Yisioir  Spbotbobcofs.  —  At  the  soiree  of  the  Royal  Society,  Mr. 
Browning  exhibited  a  direct  Tision  speotro»cope,  small  enough  to  be  carried  in  the 
pocket,  jet  so  powerful,  that  it  shows  the  D  Ilnte  widely  separated.  The  instrument 
contained  ten  prisms ;  four  of  these  were  of  the  great  specific  gravity  4*5.  This  is  the 
densest  glass  that  has  been  made  for  optical  use  in  SnglaUd.  Although  it  contains  a 
great  quantity  of  lead,  it  seems  to  preserre  a  good  surface.  But  in  Mr.  Browning's 
arrangement  of  the  prisms  the  oxidizable  surfaces  are  so  completely  protected  from  the 
action  of  (he  atmosphere,  that  the  spectroscope  might  be  used  in  a  chemical  laboratory. 

The  Tbaksit  ov  Ysvus  and  trb  Abtsokomeb  RoYAL.-'Mr.  Proctor  has  been 
engaged  in  some  investigations  which  impugn  the  accuracy  of  the  Astronomer  Royal, 
who  stated  that  the  transit  of  1874  is  useless,  so  far  as  the  mode  of  observation  applied 
to  the  transit  of  1769  is  concerned,  and  suggested  a  mode  of  observation  less  perfect  in 
itself,  requiring  many  precautions,  and  little  to  be  affected  by  chronometer  errors. 
Mr.  Proctor  affirms  that  the  transit  of  1874,  so  far  from  being  useless  as  respects  the 
simpler  mode  of  observation,  is  more  valuable  than  the  transit  of  1882.  If  Mr.  Proctor 
is  right,  the  Astronomer  Royal  has  been  led  into  error  by  adopting  an  unsound  method 
of  testing  the  value  of  particular  transits.  We  understand  that  Mr.  Proctor  has  sent  a 
paper  on  this  subject  to  the  Royal  Astronomical  Society,  and,  as  some  of  the  first 
mathematicians  belong  to  that  learned  body,  their  decision  as  to  who  is  right  will  be 
looked  for  with  interest. 

MiTBiOAL  Iktbrtalb.— Several  papers  on  this  subject  have  lately  come  before  the 
French  Academy.  One  of  the  most  interesting  is  by  MM.  A.  Oornu  and  £.  Mercadier, 
in  which  they  come  to  the  conclusion  that  a  single  scale  will  not  satisfy  all  conditions. 
They  affirm  that  the  intervals  in  a  scale  of  a  melody  are  not  precisely  the  same  as  in  a 
scale  of  harmony.  They  remark  that  sounds  that  are  pleasing  in  succession  as  melodies 
are  not  necessarily  pleasing  when  superposed  as  harmonies,  and  we  may  even  be  astonished 
that  the  octave,  the  fifth,  and  the  fourth  do  satisfy  both  conditions.  The  ear  is  most 
exacting  when  listening  to  melody  only.  In  harmony,  the  volume  of  tone  has  also 
much  to  do  with  the  variations  from  exact  scales,  that  are  permissible,  because  agreeable. 
Mr.  Evans,  the  maker  of  the  most  perfectly  tuned  and  voiced  harmoniums,  tells  us  that 
powerful  organs  cover  up  discords  that  are  intolerable  in  instruments  which  yield  only 
a  small  volume  of  tone. 

The  Land  Leech,  Troehata  tnhviridis, — Some  interesting  correspondence  has 
been  published  in  "  Land  and  Water,"  proving  that  the  above  leech  is  a  native  of  this 
country,  as  Dr.  Qray  affirmed  in  1850.  Some  specimens,  sent  by  a  correspondent,  were 
recently  examined  by  Mr.  Henry  Lee,  who  identified  th^m  with  the  Trochaia  guhoiridit 
of  Dabochet.    He  showed  them  to  Dr.  Baird  and  the  Rer.  W.  Houghton^  by  whom  the 
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identification  WM  confirmed.  When  Dr.  Baird  put  some  of  them  into  strong  spirita, 
the  colonr  left  them,  and  gave  a  fine  green  hue  to  the  flaid.  Mr.  Houghton  shows  that 
Duhochet  oonsidered  them  entirely  terrestrial,  while  Hoqnin  Tandon  asserts  that  he 
kept  them  alive  in  water  for  more  than  fifteen  daj^.  Mr.  Houghton  says  that  neither 
of  the  individuals  sent  to  him  seemed  at  all  at  home  when  placed  in  water. 

AnnooTB  TO  Phosphobub  PoiBOKiKa.— M.  J.  Personne  states,  in  *^  Comptes  Bendus,'' 
that  spirits  of  turpentine  acts  as  an  antidote  to  phosphorus.  He  considers  it  to  have  the 
property  of  arresting  the  action  of  phosphorus  in  depriving  the  blood  of  its  oxygen, 
and  thus  causing  death  if  the  dose  is  large,  or  fatty  degeneration,  if  small.  He  states, 
on  the  authority  of  M.  Ambroise  Tardieu,  that  French  criminal  statistics  show  that 
phosphorus  has  taken  the  place  of  arsenic  as  a  popular  poison,  and  that  this  has  arisen 
firom  its  employment  in  matches,  and  in  the  form  of  paste,  to  destroy  noxious  creature*. 
He  refers  to  a  statement  of  Dr.  Letheby,  that  in  an  English  Incifer  factory  the  work- 
men are  protected  against  the  fumes  of  phosphorus  by  csrrying  small  open  vessels  of 
turpentine  on  their  breasts,  so  that  the  vapours  of  thai  substance  are  constantly 
inhaled.  M.  Personnels  experiments  were  made  on  dogs,  and  were  successful  in  eight 
cases  out  of  ten,  in  which  poisonous  doses  had  been  administered. 

DsYBLOPHBNT  ov  Seucl  dt  DoicssTio  FowL.— Mr.  Kitchen  Parker  has  brought 
this  subject  before  the  Soyal  Society,  in  a  valuable  paper,  in  which  he  says/*  The 
multiplicity  of  parts  in  the  bird*s  skuU  at  certain  stages  very  accurately  represents  what 
is  persistent  in  the  fish,  in  the  reptile,  and  to  some  degree  in  certain  mammals,  but  the 
skull  at  first  is  as  simple  as  that  of  a  lamprey  or  a  shark,  and  in  the  bird,  above  all  other 
vertebrates,  reverts  in  adult  age  to  its  primordial  simplicity,  all,  or  nearly  all,  its  meta- 
morphio  changes  having  vanished,  and  lefb  no  trace  behind  them." 

Fluid  Catitieb  in  Minssals. — **  Proc.  Boy.  800,'*  No.  109,  contains  an  important 
paper  by  Messrs.  Sorby  and  Butler,  on  fluid  cavities  in  rubies,  sapphires,  diamonds,  etc. 
A  specimen  of  sapphire,  of  which  they  speak,  exhibits  a  remarkable  cavity,  containing  a 
fluid  which  appears  to  be  liquid  carbonic  acid.  They  said  of  this  fluid,  "  Though  the 
expansion  below  80^  (Cent.)  was  very  great,  compared  with  that  of  any  other  known  sub* 
stances,  except  liquid  carbonic  acid  and  nitrous  oxide,  when  the  temperature  rose  above 
80*"  (C.),it  was  so  very  extraordinary,  that  it  was  not  until  after  having  performed  the 
experiment  over  and  over  agaia  that  Mr.  Sorby  felt  confidence  in  the  results."  They 
found  the  expansion  780  times  as  much  as  that  of  water  would  be,  and  69  times  as  much 
as  air  and  permanent  gases.  Above  82^  (0.)  the  fluid  quite  filled  the  cavity,  so  that  its 
further  expansion  could  not  be  ascertained. 

Hbat  ov  the  Stabs.— Mr.  Huggins  has  laid  before  the  Boyal  Society  (in  '*Proc.") 
experiments  made  with  his  8-inch  refractor  and  a  delicate  thermopile,  on  the  heat  of 
stars.  He  obtained  deflections  of  the  needle  with  Arcturus  8**  in  fifteen  minutes; 
Sirius  2** ;  no  efllect  from  Castor  j  Begulus  8**. 
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(With  a  Coloured  Plate.) 

Ths  gastric  and  perigastric  cavities  of  the  majority  of  the  Acti- 
nozoa  are  limited,  inferiorly,  by  the  membrane  which  covers  the 
inside  of  the  base,  and  they  are  not  subdivided  by  any  tissues  which 
interfere  with  their  continuity  from  the  under  surface  of  the  tenta- 
cular disc  downwards  to  the  base.  In  the  minority  of  the  Madre- 
poraria  this  is  also  the  case,  and  when  the  soft  parts  of  the  corals 
have  been  washed  away,  the  radiating  septa  bound  spaces — inter- 
septal  spaces,  or  interloculi,  which  are  open  from  the  inner  base  of 
the  corallum  to  the  calice.  The  fleshy  polypous  covering  of  the 
Gorgonides  and  Antipatharia  forms  a  more  or  less  elaborate  tubular 
water  system  on  which  the  bases  of  the  polypes  rest,  so  that  a 
section  of  one  of  them  presents  at  its  inner  base  the  radiating 
foundation  of  the  mesenteric  folds  and  the  water  tubules.  The 
hard  stems  of  these  last-mentioned  corals  do  not  receive  the  polypes 
into  cavities  within  them,  as  is  the  case  in  the  branching  Madre- 
poraria,  and  consequently  there  are  never  any  sclerenchymatous 
processes  which  limit  the  great  internal  cavities  of  sach  types  as 
Gorallium  and  Gerardia. 

But  in  the  great  majority  of  the  Madreporaria,  the  continuity  of  the 
great  cavities  is  constantly  being  interfered  with  during  the  upward 
growth  of  the  polype,  and  its  stony  sclerenchyma.  Such  a  corallite 
(as  the  term  is  in  the  case  of  aggregations,  or  corallum  in  the  case 
of  a  simple  form)  grows  by  the  deposition  of  new  matter  on  the  top 
of  the  septa,  the  wall,  and  costsD,  the  most  superficial  of  the  hard 
parts ;  and  the  length  of  the  perivisceral  cavities,  and  the  depth 
of  the  interseptal  loculi  increa.se  with  the  growth.  The  growth 
al)ove  is,  however,  compensated  by  a  shortening  of  the  length  of 
the  great  cavities  below,  so  that  however  rapidly  a  corallite  may 
assimilate  the  carbonate  of  lime  for  its  flourishing  sclerenchyma,  and 
may  elongate,  the  length  of  the  mesenteric  folds,  and  the  depth  of 
the  visceral  and  perivisceral  cavities  always  remain  much  the  same. 
Coincident  with  the  growth  above  is  the  occurrence  of  a  series  of 
projections  of  the  inner  tissue  from  the  wall  and  sides  of  the  septa 
VOL.  III. — ^NO.  nr.  B 
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a  little  above  the  base.  The  sclerenchyma  passes  into  these  pro- 
jections which  may  be  arched,  or  straight,  or  both.  -As  these  pro- 
cesses grow  towards  the  median  line,  they  close  in  a  space  which  is 
of  conrse  quite  shut  off  from  the  general  cavities  above  when  the 
projections  between  all  the  septa  meet.  The  simplest  form  of  these 
shutting-off  growths  is  quite  horizontal,  and  is  called  a  tabula. 
TabulaB  pass  quite  across  from  one  side  of  the  inner  part  of  the  coral 
to  the  other,  completely  shutting-off  a  space.  They  occur  in  series 
one  over  the  other,  so  that  a  tall  corallum  may  contain  many  com- 
partments one  over  the  other.  The  curved  processes  are  called 
dissepiments,  and  they  occur  in  superimposed  series  so  as  to  give  a 
cellular  appearance  to  longitudinal  sections  of  corals.  The  tabular 
and  dissepiments  constitute  the  endotheca,  are  developed  by  the 
innermost  layer  of  soft  tissue,  and  they  lose  this  coveriug  inferiorly 
when  the  space  they  bound  above  is  closed.  The  whole  of  this 
space  loses  its  soft  tissues,  and  as  space  after  space  is  superimposed, 
so  does  all  the  coral  below  the  uppermost  dissepiment,  or  tabula 
die.  As  the  endotheca  is  developed,  the  mesenteric  folds  are  raised, 
for  the  lower  surface  of  the  tentaculiferous  disc  is  elevated  at  the 
same  time  in  consequence  of  the  growth  of  the  septa.  The  upper 
surfa<3e  of  the  uppermost  dissepiment,  or  tabula,  forms  the  floor  of 
the  visceral  and  perivisceral  cavities  just  as  in  other  corals  which 
have  no  endotheca,  the  inner  part  of  the  base  fulfils  this  duty.  On  the 
outside  of  the  Madreporaria,  which  develope  endotheca  internally, 
there  is  a  corresponding  structure  between  the  external  prolon- 
gations of  the  septa, — ^the  costa9,  called  the  exotheca.  It  happens 
very  generally,  but  not  universally,  that  an  exothecal  projection 
on  a  level  with  an  internal  dissepiment  limits  the  downward  growth 
of  the  soft  tissues  externally,  so  that  the  extent  of  the  internal  and 
external  soft  tissues  is  regulated.  They  cease  at  a  certain  definite 
line,  and  all  the  hard  tissues  below  it  are  extra-vascular  and 
dead.  In  rapidly-growing  Madreporaria  very  little  of  the 
great  mass  of  the  corallum  is  really  alive,  and  the  soft  tissues 
only  reach  down  internally  and  externally  a  few  lines.  I  shall 
recur  to  this  part  of  my  subject,  but  it  is  necessary  to  observe 
that  the  limitation  in  depth  of  the  mesenteric  folds  is  compensated 
by  a  regular  increase  in  their  number  by  the  formation  of  septa, 
and  consequently  of  interseptal  loculi,  for  most  Madreporaria  increase 
in  diameter  as  they  grow  in  length.  As  has  been  already  noticed, 
each  interlocular  or  interseptal  space  contains  a  mesentery  which  is 
attached  close  to  the  under  part  of  the  disc,  is  free  below,  or  attached 
to  the  tissue  covering  the  endotheca,  or  the  true  base,  and  free 
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internally,    where     superiorly    are    the    so-called     cordons    pelo- 
tonnes. 

The  cord-like  fringe  which  is  attached  to  the  internal  and  free 
surface  of  the  mesenteric  folds,  joins  them  close  up  to  the  pylorus, 
and  reaches  low  down,  where  it  becomes  free.  These  fringes  have 
been  called  by  many  names,  and  have  had  various  physiological 
duties  assigned  to  them.  Edwards  and  ELaime  termed  them  the 
cordons  pelotonnes,  and  they  have  generally  been  considered  as  part 
of  the  reproductive  apparatus.     But  the  evidence  that  they  are 


SECTION  OP  ▲  POLYPE  OP  OEBA.BDIA  (lUOAZE-DUTHIBBS). 

ovaries  is  wanting  in  exactitude.  They  have  been  described  as 
being  tubular,  but  very  careful  research  fails  to  detect  a  canal,  and 
they  gradually  become  joined  by  a  community  of  tissues  internally 
with  the  mesentry,  a  faint  line  very  structureless  intervening.  On 
the  outside  of  the  cordons  are  large  cilia  situated  upon  a  tissue 
formed  by  great  nematocyst  cells,  but  the  inside  is  like  that  of  the 
mesentery,  the  inner  layers  of  the  tentacules  and  of  the  tissues 
generally. 

The  mesentric  folds  evidently  produce  within  themselves  ovaries 
or  spermatic  capsules,  as  the  case  may  be,  or  both  of  these  elements 
of  reproduction.  Hermaphroditism  is  however  rare  in  the  Actinozoa. 
Usually  a  considerable  series  of  calices  in  a  compound  coral  are  of 
the  same  sex,  and  it  is  very  probable  that  there  are  male  and  female 
compound  individuals,  but  further  researches  are  required  on  this 
point.     The  folds  are  intensely  ciliated  on  their  free  lateral  surfaces. 
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and  their  internal  stracture  is  tliat  of  nematocyst  and  globalar  cells 
connected  very  loosely  together.  If  there  are  any  ova  the  me- 
senteries wiU  be  found  to  be  swollen  in  an  oblong  form,  nearly  mid- 
way between  the  superior  junction  with  the  cordons  and  their  lower 
end^  and  it  is  evident  that  the  lar  cellular  tissue  has  some  unusual 
histological  elements  within  its  meshes.  The  existence  of  opaque 
masses  more  or  less  coloured^  in  the  tissue  of  the  mesenteric  folds^ 
may  be  determined  with  the  aid  of  a  low  magnifying  power,  they 
are  the  ovaries,  and  their  structure  is  cellular  like  the  rest  of  the 
fold,  but  some  of  the  globular  granule-bearing  cells  are  taking  on 
the  appearance  of  ova,  and  are  becoming  more  or  less  possessed  of 
the  true  character  of  germs,  according  to  the  time  at  which  the 
ovarian  mass  happens  to  be  studied. 

Lucaze-Duthiers  in  describing  the  generative  organs  of  Gerardia 
says,  that  the  largest  ova  are  oval,  have  a  coloured  granular  vifcellus, 
and  a  colourless  vesicle  with  an  included  germinal  spot. 

The  vesicule  of  Purkinje  often  occupies  the  large  end  of  the  oval- 
shaped  ovum  and  even  comes  in  contact  with,  and  lifts  the  vitelline 
membrane.  There  are  some  evidences  of  a  micropyle  at  the  smaller 
end  of  the  membrane.  It  is  difficult  to  determine  without  careful 
tearing  up  whether  a  mesenteric  fold  is  acting  as  a  stroma  for  ovaries, 
or  for  the  male  element.  This  is  developed  in  the  same  position  as 
the  ovaries  and  ova,  and  occasionally  it  may  be  distinguished  by  the 
want  of  colour  in  the  oblong  swelling  in  the  fold,  for  the  ovarian 
masses  are  reddish,  from  the  faint  red  tinge  of  the  vitellus,  whilst  the 
spermatic  capsules  are  a  faint  yellow.  The  spermatic  elements  are 
developed  within  capsules  or  large  cells,  which  are  scattered  about  in 
the  inner  lax  cellular  tissue  of  the  mesenteric  folds ;  they  have,  even 
when  sUghtly  developed,  a  very  curious  appearance,  on  account  of 
the  very  pellucid  character  of  their  central  mass.  The  capsular 
membrane  is  oval,  colourless  and  transparent,  and  very  homogenous ; 
it  encloses  cells,  granules  and  corpuscules,  mixed  up  with  the  sper- 
matozoa, but  centrally  there  is  the  appearance  of  a  hollow  space. 
An  oval  capsule  is  about  tV%  of  a  millimetre  in  length,  and  the 
contents  escape  at  the  large  extremity.  The  spermatozoa  have  a 
large  refractile  head  and  a  long  tail,  which  as  is  usual  is  very  elastic, 
moveable,  and  acts  as  an  impulsive  agent  to  the  blunt  end ;  they 
resemble  those  of  the  higher  animals,  and  are  vigorous  in  their 
motions  in  sea-water.  The  ova  and  capsules  increase  in  size  within 
the  mesenteric  folds  of  the  Actinides,  and  finally  reach  the  perigastric 
cavities  by  rupture  of  the  ciliated  membrane  of  the  fold,  but  in  the 
Alcyonaria  the  ovaries  and  the  capsules  are  prolonged  into  a  fold  of 
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the  mesentery,  which  soon  separates  into  a  series  of  peduncles, 
which  allow  the  male  or  female  elements  as  the  case  may  be,  to  float 
in  the  visceral  cavity,  hanging  on  to4}he  mesenteric  structures.  When 
mature  the  pedunculated  masses  give  way,  and  ova  or  spermatozoa 
are  set  free.  The  spermatozoa,  after  escaping  from  their  capsules,  swim 
freely  in  the  water  of  the  visceral  and  perigastric  cavities,  and  rush 
'  into  the  surrounding  sea  through  the  mouth  or  the  tentacular 
canals  when  these  last  exist.  The  male  elements  are  assisted  in  this 
by  the  cilia  of  the  tissues  of  the  cavities  and  by  their  own  peculiar 
power  of  movement. 

Once  in  the  medium  around  the  corals,  the  spermatozoa  have  to 
thank  the  usual  chapter  of  accidents  for  an  opportunity  of  being 
placed  within  the  range  of  the  cilice  of  female  Actinozoa.  By  the 
currents  produced,  they  are  forced  through  the  lips,  down  the  stomach, 
and  into  the  visceral  cavity,  and  coming  in  contact  with  the  me- 
senteric fold  they  have  the  opportunity  of  perforating  its  tissues,  and 
of  entering  the  micropyle  of  an  ovum.  Probably  the  water  around 
vigorous  corals  is  at  times  crowded  with  the  spermatozoa,  and  vast 
numbers  of  them  may  be  taken  in  at  once.  Moreover,  the  duration  of 
the  season  for  impregnation  may  be  considerable,  for  considering  that 
every  tentacule  represents  a  mesenteric  fold,  and  each  of  these  contains 
hundreds  of  ova,  and  the  myriads  of  tentacuUferous  polypes  there 
are  in  a  good  sized  compound  individual,  it  is  not  probable  that  all 
the  ova  must  of  necessity  be  affected  by  the  spermatozoa  at  one  parti- 
cular time,  so  as  to  render  fertility  inevitable.  Nevertheless,  there  must 
be  an  enormous  number  of  ova  never  fertilized,  and  a  corresponding 
bulk  of  unused  spermatozoa.  How  the  blunt-headed  zooid  manages 
to  get  through  the  ciliated  tissue  of  the  mesentric  fold,  and  then  to 
come  in  contact  with  and  penetrate  the  micorpyle  of  an  ovum  has 
not  yet  been  determined,  but  it  is  evident  that  a  great  current  sets 
in  down  the  mouth  into  the  cavity  lined  with  the  mesenteric  folds, 
and  then  occasionally  outwards  through  the  tentacular  canals. 
Such  a  current  would  bring  the  zooids  within  reach  of  the  ova  if 
any  of  them  were  large  enough  to  distend  the  fold.  Less  difficulty 
tmust  occur  in  the  impregnation  of  Alcyonarians  whose  ova  are 
simply  covered  with  a  delicate  membrane,  and  which  are  floating  in 
the  visceral  cavity  being  held  by  their  peduncules.  In  this  case  the 
contact  must  be  easy  and  inevitable.  Probably  soon  after  impreg- 
nation these  pendulous  ova  become  ciliated  and  burst  their  containing 
membrane*  ^ 

There  must,  however,  be  a  different  process  in  the  Zoantharii^^ 
whose  ova  are  surrounded  by  a  stroma  of  cells. 
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The  impregnated  ova  in  these^  escape  by  rupture  of  the  sur- 
'  rounding  cellular  tissue.  Having  previously  become  very  ciliated 
they  move  freely  about  in  the  visceral  and  perivisceral  cavities. 
Either  they  pass  out  of  the  mouth  of  the  parent  by  the  aid  of  their 
ciliaB  which  enable  them  to  move  in  the  sea  as  long  as  the  first  stage 
of  their  life  lasts,  or  this  stage  is  passed  within  the  visceral  cavities^ 
and  the  perfect  Actinozoa  emerge  ready  to  become  fixed  to  their 
permanent  position. 

There  is  something  very  remarkable  in  these  ciliated  ova^  for 
they  constitute  a  larval  stage :  they  are  more  than  ova,  for  these 
have  no  cilia  when  within  the  mesenteric  folds.  A  certain  develop- 
ment has  taken  place  to  fit  them  for  locomotion,  but  they  do  not 
appear  to  assimilate,  or  even  to  receive  food.  In  the  Cerianthes^ 
the  larva  after  a  while  becomes  thin  and  conical  at  one  end, 
but  a  concavity  is  noticed  at  the  other,  previously  to  a  small 
opening  being  formed  which  permits  some  granules  to  escape. 
This  is  the  future  mouth.  Four  little  projections  arise  around  the 
mouth,  the  earliest  of  the  tentacules;  and  then  two  folds  are 
noticed,  which  are  the  rudimentary  lips.  At  the  expiration  of  a 
longer  or  shorter  period,^  the  tentacular  appendages  become  con- 
tractile, and  surround  a  dilatable  mouth ;  the  whole  of  the  surface 
of  the  larva  becomes  elongate  and  highly  ciliated,  and  the  Cerianth 
swims  head  downwards,  like  one  of  the  Medusas.  It  finally  settles 
down,  is  more  or  less  covered  with  sand,  and  developes  a  multitude 
of  tentacules,  and  around  itself  the  remarkable  sheath  which  charac- 
terises the  genus.  The  ActinidaB  soon  develope  six  tentacules  instead 
of  four,  and  their  base  becomes  flattened,  so  that  they  readily  attach 
themselves.  All  the  Alcjonaria  produce  eight  tentacules,  and  no 
more ;  so  that  as  the  polypes  increase  in  size,  there  is  no  increase 
in  the  number  of  the  mesenteric  folds.  There  is,  moreover,  a  dis- 
tinction between  the  mesenteric  folds  of  the  Alcyonaria  and  those 
of  the  Actinides ;  for  they  are  intimately  joined  in  pairs  in  the 
first,  and  open  for  the  further  development  of  sub-tentacular  growth 
in  the  last.  To  conclude  this  short  resumS  of  the  reproduction  of 
the  Actinozoa,  it  may  be  noticed  that  Cerianthus  is  a  genus  which  * 
has  hermaphrodite  polypes,  the  ova  and  the  spermatic  capsules 
being  found  in  the  same  mesenteric  fold. 

The  development  of  the  sclerenchyma  is  very  difficult  of  obser- 
vation in  the  Madreporaria,  but  it  has  been  very  well  followed  in 
the  Gorgonides  and  Antipatharia.  Some  simple  Madreporaria,  and 
a  great  many  of  the  aggregated  forms,  have  a  dense  lamellary 
tissue,  or  a  fine  and  semi-transparent  layer,  which *acts  like  a  sheath 
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to  the  outside  of  the  lower  part  of  the  coral.  It  covers  over  the 
outside  wall  and  the  costad  up  to  a  certain  height^  reaching  even  to 
the  calicular  margin  in  some  genera.  It  can  be  broken  oflf,  and  the 
tissues  beneath  are  then  shown  in  all  their  perfection.  This  epitheca, 
as  it  is  termed^  is  rarely  ornamented ;  is  abundant  or  rudimentary,  as 
the  case  may  be ;  and  even,  in  some  fossil  species,  forms  the  outside 
wall,  replacing  the  true  wall  completely  ;  it  is  often  produced  into 
ridges,  spines,  and  radicules.  *  Secreted  by  a  special  tissue,  it  is 
present  in  every  species  at  that  stage  when  the  larva  attaches  itself 
to  a  foreign  substance.  It  forms  an  agglomeration  of  granules  at 
the  base  of  the  larva,  and  fixes  it.  The  growth  subsequent  to  this 
depends  upon  the  species;  but  it  does  not  go  on  until  the  scleren- 
chymatous  nodules  or  granules  are  deposited  within  the  layers  of 
the  innermost  tissues  in  sufficient  quantity  to  form  the  base  of  the 
wall  and  the  first  traces  of  septa.  When  the  wall,  septa,  and  costae, 
with  their  accessory  dissepiments,  attain  a  certain  development,  the 
epitheca  grows  again,  but  it  always  remains  connected  with  the  base. 
The  hard  tissues,  with  their  surrounding  soft  parts,  are  covered  by 
it,  and  it  loses  its  own  secreting  tissue  very  soon  inferiorly.  It  is 
the  secretion  of  the  hard  parts  (thus  covered)  by  the  deep  tissues 
of  the  Madreporarian  polypes  that  gains  for  them  the  name  of 
^'  sclerodermic  "  Zoantharia. 

In  the  GorgODides  and  Antipatharia,  the  epitheca  is  the  sole 
hard  part.  There  are  no  walls,  septa,  or  costsB.  As  soon  as  the 
polype  fixes  itself,  after  the  end  of  the  larval  stage,  a  basal  epitheca, 
often  red  or  black  in  colour,  is  noticed  at  its  base ;  the  soft  parts 
curve  over  it  like  the  turf  over  a  hill ;  and,  as  growth  proceeds,  the 
elevation  increases  by  the  development  of  successive  layers  on  top 
of  the  basal  epitheca.  The  polypous  openings  in  the  sarcode  which 
covers  the  greater  part  of  the  surface  of  the  elevation,  are  indepen- 
dent of  the  hard  tissue,  and  water  canals  radiate  over  and  cover  it. 
The  elevation,  which  has  really  become  an  axis,  remains  smooth, 
channelled,  serrate,  or  spiculate,  branches  hero  and  there,  and 
solidifies  more  and  more.  But  it  is  really  a  continuation  of  the 
basal  epitheca,  and  bears  the  same  relation. to  the  soil  tissues  of  the 
Actinozoon  as  a  finger  does  to  a  glove.  It  is  not  secreted  by  the 
tissues  which  line  the  cavities  of  the  polypes,  but  by  the  original 
external  basal  membrane.  Hence  these  Actinozoa  are  called 
"  sclerobasic.'' 

The  nutrition  of  the  sclerenchyma  and  of  the  soft  tissues  must 
now  be  considered. 

The  water  system  of  the  coral  polypes  is  very  interesting  to 
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those  naturalists  who  are  examining  the  physiology  of  the  Badiata. 
It  represents  the  vascular  system  of  higher  animals^  and  regulates 
the  form  of  the  corallites  and  the  symmetry  of  large  compound 
assemblages  of  them.  There  is  no  true  blood  circulating  in  the 
water  canals  or  forming  in  the  visceral  cavities,  but  the  fluid  which 
passes  along  them,  thanks  to  ever-active  cilise,  is  highly  aerated 
sea-water,  holding  granules  in  mechanical  suspension,  and  some  of 
the  products  of  digestion  in  solution.  The  outside  of  the  coral,  that 
is  to  say,  the  membrane  covering  the  sides  and  costa3  and  the  disc 
with  its  tentacules  and  lips  are  essentially  respiratory  surfaces,  and 
the  cilise  are  constantly  changing  the  particles  of  the  fluid  in  contact 
with  their  supporting  tissue.  No  nourishment  can  be  got  into  the 
tissues  in  this  manner,  and  it  must  be  admitted  that  the  layers  of 
cells,  and  nematocysts,  and  ciliated  epithelium  remote  from  the 
visceral  cavities  are  nourished  by  a  water  system.  Within  the 
calice,  the  mouth,  the  short  oesophageal  tube,  the  stomach,  the  lining 
of  the  gastric  and  the  perigastric  cavities,  the  mesenteric  folds,  and 
their  fringes,  the  lower  part  of  the  disc,  the  inside  of  the  tentacules, 
and  in  stony  corals  the  membranes  covering  the  hard  parts,  are  all 
in  constant  contact  with  circulating  water,  holding  matters  more  or 
less  assimilable  in  solution.  There  is  a  current  setting  in  through 
the  mouth  and  stomach,  then  laterally,  and  along  the  mesenteric 
folds.  On  the  other  hand,  there  are  currents  tending  to  carry  the 
water  out  of  the  gastric  cavities  upwards  through  the  mouth,  and 
in  and  out  of  the  water  canals  about  to  be  described.  Before  passing 
to  this  subject,  it  is  necessary  to  observe  that  whilst  the  water  system 
of  the  solid  hard  stony  corals  is  of  necessity  limited,  some  of  the 
commonest  divisions  of  sclerodermic  Zoantharia,  such  as  the  Fun- 
gidsB  and  the  Perforate  or  Porose  corals,  generally  speaking,  are  sa 
formed  that  there  must  be  a  very  free  communication  between  the 
cavities  and  the  external  medium,  as  well  as  between  neighbouring 
corallites. 

The  markings  of  the  water-canals  on  the  surface  of  the  hard 
corallum  of  Corallium  rubrttm  are  very  visible,  and  although  they 
are  not  seen  on  the  stems  of  the  sclerobasic  Zoantharia,  still  Lucaze- 
Duthiers  discovered  them  in  his  careful  examination  of  Gerardia^ 
one  of  the  Antipathes.  He  proved  that  the  Alcyonaria  are  uni- 
versally furnished  with  a  water-canal  system,  and  he  infers  its  pre- 
sence in  the  Antipatharia  generally.  The  neighbouring  and  the 
distant  polypes  of  the  soft  covering  of  the  Gorgonidad  and  Anti- 
pathariad  have  a  very  close  unison  as  regards  their  growth  and  nutri- 
tion, and  the  symmetry  of  these  processes,  and  the  nutrition  of  the 
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parts  remote  from  the  centres  of  digestion  can  only  be  produced 
and  accounted  for  by  admitting  the  presence  of  a  water  system. 
In  Gerardia  there  are  more  or  less  polygonal  lines  separating  the 
neighbouring  polypes,  and  the  dark  colour  of  the  hard  stem  is  there 
visible.  Now  a  series  of  canals  exists  in  such  spots  communicating 
laterally  with  the  water  canals  of  the  polypes  on  either  side.  The 
water  canals  are  formed,  united,  and  covered  by  the  same  kind  of 
tissue  as  constitutes  the  outer  covering  of  the  tentacules,  and  they 
open  into  the  bottom  of  each  perigastric  cavity  in  every  polype, 
just  as  the  tentacular  canal  opens  at  the  top.  The  inner  walls  of 
the  water  canals  are  very  cellular,  and  resemble  the  structures  of 
the  inner  part  of  the  tentacules.  There  may  be  two,  three,  or  four 
layers  of  cells,  according  to  the  calibre,  and  the  innermost  series  is 
ciliated,  and  is  continuous  with  the  membrane  lining  the  gastric 
cavity.  In  the  Alcyonaria,  and  particularly  in  Corallium  rubrum, 
there  are  several  layers  of  superimposed  water  canals,  but  this  is 
not  the  case  in  the  Antipatharians  like  Gerardia,  which  has  only  one 
series.  The  solitary  opening  of  the  water  canal  at  the  bottom  of 
each  perigastric  cavity  is  peculiar  to  the  division,  but  in  the  Gor- 
gonidsB  there  are  many  openings  in  the  outside  wall  for  several 
canals  in  each  space  between  the  mesenteric  folds.  This  great  deve- 
lopment has  reference  to  the  greater  thickness  of  the  soft  parts  in 
the  Alcyonaria.  One  of  the  most  remarkable  phenomena  of  the 
growth  of  the  stony  corals  is  the  constant  likeness  which  pervades 
the  external  form  of  the  species.  Some  branch,  and  always  in  the 
same  manner ;  others  are  invariably  in  a  certain  bush-h'ke  shape, 
many  are  flat,  and  never  anything  else  in  form,  whilst  scores  are 
symmetrically  globular,  hemispherical  or  fungoid. 

Lucaze-Duthiers  inferred  the  existence  of  a  water  system  in  such 
stony  corals,  or  Madreporaria  (sclerodermio  Zoantharia)  as  Dendro- 
phylUa  ramea,  because  the  calices  are  very  distant,  and  the  inter- 
mediate ramose  sclerenchyma  is  constantly  growing.  He  very  rea- 
sonably decides  that  this  intercalicular  growth  cannot  be  accounted 
for  by  any  immediate  influence  of  the  assimilation  going  on  within 
the  calices,  but  must  have  reference  to  nutritive  processes  carried  on 
in  the  calices  primarily,  and  influencing  in  a  secondary  manner  the 
hard  intermediate  tissues  with  their  soft  parts,  by  means  of  a  water 
system. 

MM.  Michelotti  et  Duchassaing  assert  that  they  have  discovered 
and  demonstrated  a  water  system  between  the  calices  of  some 
Heliastcerans  and  other  compound  Madreporaria  of  the  West  Indies. 
They  place  the  canals  along  the  course  of  the  costaa,  which  reach 
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from  the  cater  ends  of  the  septa  more  or  less  over  tlie  hard  tiBsne 
that  binds  the  corallites  together. 

In  the  Madreporaria^  as  in  the  other  families  of  the  Actinozoa^ 
the  flnid  circulating  through  the  canals  of  the  water  system  carries 
more  or  less  oxygen  for  the  purposes  of  respiration  besides  the  usual 
salts  of  the  sea^  and  the  digested  salts  and  other  eliminated  matters^ 
for  the  nutrition  of  the  contiguous  soft  and  hard  tissues :  it  pro- 
bably carries  off  the  products  of  the  secondary  assimilation  of  the 
tissues,  and  must  have  something  to  do  with  a  power  of  absorbing 
hard  sclerenchyma,  which  is  more  or  less  necessary  for  the  growth 
of  certain  corals. 

The  quantity  of  assimilable  matter  produced  by  the  digestire 
processes,  and  then  circulated  more  or  less  by  the  water  system, 
must  be  very  small  when  compared  with  the  quantity  of  water  there 
is  to  dissolve  it,  if  the  stomach,  as  it  is  called,  is  the  sole  organ  for 
digestion.  But  it  is  very  probable  that  the  whole  of  the  surface  of 
the  gastric  and  perigastric  cavities  has  more  or  less  of  a  power  of 
digesting,  for  the  size  of  the  true  stomach  does  not  increase  in  a 
like  ratio  with  the  extent  of  the  water  system,  the  dimensions  of 
the  folds  of  the  perivisceral  cavities  or  the  rapidly-increasing  hard 
parts.  In  an  aquarium  corals  undergo  a  slow  starvation,  and  no 
idea  can  be  formed  from  examining  any  well-stocked  aquarium,  of 
the  enormous  amount  of  microscopic  life  which  exists  in  the  sea, 
under  certain  circumstances.  It  is  not  an  exaggeration  to  say  that 
very  often  in  warm  summers  minute  assimilable  entities  are  so 
prevalent  in  some  seas  that  they  constitute  a  quarter  of  the  bulk 
of  the  whole.  Under  such  circumstances,  the  vital  activity  of  the 
Actinozoa  becomes  very  great,  and  all  the  organic  processes  are  in 
full  vigour. 

The  Plate  represents^the  corallum  of  CoraUiwm  rubrum  growing 
on  the  same  block  as  Gorgonia  verrucosa,  and  a  magnified  view  of  a 
polype  of  OoralUum  rubrum  (after  Lucaze-Duthiers)  is  drawn  below. 
The  usual  appearance  of  Anthelia  glauca  (after  Edwards  and  Haime) 
is  illustrated  also. 
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COLOUR  IN  THE  MOON. 

BY   THE    EEV.  T.  W.  WEBB,  M.A.,  F.B.A.S. 

Those  wbo  view  the  Moon  for  the  first  time  through  a  telescope  are 
frequently  much  impressed  by  the  whiteness  of  its  aspect,  which 
has  been  not  unnaturally  compared  with  the  effect  of  snow,  or  of  an 
iced  cake ;  and  they  would  probably  feel  much  surprise  if  they  were 
told  that,  as  viewed  from  the  Moon,  the  appearance  of  our  Earth 
might  not  be  very  dissimilar.  And  yet  such  would  be  the  fact.  We 
would  not  be  understood  to  assert  that  the  light  of  our  globe  would 
be  of  equal  whiteness,  or  perhaps  equal  intensity,  with  that  reflected 
by  the  Moon,  or  that  there  would  be  no  difference  between  the  dis- 
tant aspect,  as  to  colour,  of  its  continents  and  oceans,  its  forests, 
cultivated  lands,  and  deserts.  Such,  there  is  reason  to  believe, 
would  not  be  the  case.  The  Earth  is  probably  a  more  particoloured 
object  to  the  Moon,  than  the  Moon  is  to  the  Earth.  We  cannot,  it 
is  true,  reach  a  sufficient  height  above  our  own  globe,  even  in  a 
balloon  ascent,  to  compare  our  prospect  with  that  at  the  remoteness 
of  a  quarter  of  a  million  of  miles;  and  we  can  only  reason  from 
more  limited  data ;  but  these  are  sufficient  to  establish  the  asser- 
tion, as  far  as  local  colouring  is  concerned.  We  must  not,  indeed, 
overlook  a  large  abatement  which  has  to  be  made  for  the  profusion 
of  watery  vapour  in  our  atmosphere  :  the  abundance  of  white  light 
reflected  by  the  upper  sides  of  clouds  and  mists  must  greatly  modify 
our  distant  appearance ;  as  it  is  believed  to  do  that  of  the  planet 
Jupiter.  There,  the  larger  part  of  the  globe  is  usually  covered  by 
what,  as  far  as  we  can  judge,  are  masses  of  luminous  cloud ;  and 
the  whole  effect  must  be  very  unlike  what  it  would  have  been  had 
the  atmosphere  allowed  a  free  view  of  the  body  beneath  it.  The 
comparison,  it  may  be  said,  is  somewhat  unfair,  inasmuck  as  a  far 
greater  extent  of  the  surface  of  Jupiter,  there  i#reason  to  believe, 
is  thus  concealod  than  is  usually  the  case  with  our  own  Earth,  and 
the  real  colouring  of  our  globe  must  be  in  proportion  more  apparent 
to  a  distant  spectator  ,*  still  it  is  sufficiently  correct  in  the  main  to 
illustrate  the  fact,  that  the  light  reflected  by  the  Earth  upon  the 
Moon,  considered  as  a  whole,  is  whiter  on  this  account  than  it  would 
otherwise  have  been ;  though  the  cloudless  openings,  especially  in 
our  tropical  regions,  no  doubt  afford  a  fair  view  of  a  curiously 
variegated  sphere.  To  some  persons,  indeed,  the  idea  may  appear 
somewhat  strange  and  far-fetched,  that  the  Earth  should  ever  appear 
as  a  brightly  luminous  body,  or  that  at  the  distance  of  Mars  or 
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Jupiter  it  would  sUue  like  one  of  those  planets^  and  possibly  with 
equal  splendour,  in  the  midnight  sky.  Yet  there  is  no  doubt  that 
such  is  the  fact.  The  difficulty  of  conceiving  this  arises  from  the 
circumstance  that  the  sunshine  upon  those  globes  is  viewed  by  us 
in  the  absence  of  the  Sun ;  but  we  cannot  do  this  in  the  case  of  our 
own  globe.  We  never  see  it  enlightened,  that  is,  in  reality,  shining 
with  reflected  light,  except  in  the  presence  of  the  original  source  of 
that  light,  and  then  the  native  splendour  of  this  last,  aided  by  a 
strongly  illuminated  atmosphere,  overpowers  the  impression  that  it 
would  otherwise  produce  even  after  reflection.  For  we  need  only 
compare  the  appearance  of  the  landscape  surrounding  us  at  noonday 
and  midnight,  to  satisfy  ourselves  that  if  it  were  possible  to  conceal 
the  Sun  and  darken  the  sky,  while  the  Earth  continued  to  glow  as 
it  does  in  sunshine,  the  latter  would  be  not  only  decidedly  but 
strongly  luminous.  This  effect,  impossible  to  us,  is  not  only  possible, 
but  realized  in  the  case  of  the  planets.  Owing  to  the  concealment 
of  the  Sun  and  the  darkening  of  the  atmosphere  by  the  interposi- 
tion of  the  Earth,  we  actually  see  their  globes  illuminated  by  fiill 
sunlight,  while  the  source  of  light  is  out  of  sight,  and  the  reflection 
alone  is  visible.  And  what  we  see  in  them,  we  should  doubtless  see 
in  ourselves  under  the  same  circumstances ;  though  what  may  be 
the  comparative  reflective  power  of  the  Earth  is  of  course  an 
unanswerable  question. 

Admitting,  then,  as  we  must,  that  our  globe  is,  at  a  distance,  a 
luminous  planet,  and  that  there  is  an  earthshine  upon  the  Moon, 
corresponding  with  the  moonshine  upon  the  Earth,  we  return  to  our 
original  remark  as  to  the  striking  and  uniform  whiteness  of  the  light 
of  our  satellite ;  exceeding,  probably,  that  of  the  Earth ;  and  we  are 
led  to  speculate  as  to  its  cause.  We  shall  be  in  a  better  position  to 
do  this,  if  we  first  examine  with  some  care  the  more  familiar  case  of 
our  own  reflected  light.  Our  globe,  with  a  surface  much  more 
diversified  from  tke  presence  of  water  and  its  results,  would 
naturally,  as  we  have  said,  present  to  the  Moon  a  disc  more  varie- 
gated with  colour.  As  to  general  effect,  this  would  be  quite  true  ; 
but  in  detail  it  would  be  less  minutely  spotted  and  streaked  than 
might  at  first  be  supposed.  We  are  not  now  speaking  of  its  appear- 
ance towards  its  outer  edges,  where  the  greater  depth  of  atmosphere 
through  which  it  would  be  viewed  would  weaken  its  tints  by  its  im- 
perfect transparency,  and  change  them  by  the  inequality  of  its 
absorption  on  different  parts  of  the  spectrum.  But  even  as  regards 
the  central  portion  of  the  visible  hemisphere,  where  our  atmosphere, 
at  least  where  unclouded,  would  produce  but  little  appreciable  effect^ 
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the  distance  of  a  quarter  of  a  million  of  miles  would  tend  to  soften 
and  equalize  its  colouring.  The  reason  of  this  should  be  clearly 
understood.  It  would  not  be  the  direct  consequence  of  distance 
alone.  The  transparency  of  the  intervening  space  being  supposed, 
distance  has  no  effect  upon  either  the  brightness  or  the  colour  of 
objects.  In  comparing  degrees  of  brightness,  we  must  consider 
those  equal  in  which  the  eye  receives  equal  amounts  of  light  &om 
equal  surfaces.  But  the  amount  of  light  received  by  the  eye,  and 
the  apparent  magnitude  of  the  Surface,  both  follow  the  same  law — 
that  of  '^  inverse  squares  ;'*  that  is,  each  of  them  diminishes  as  the 
square  of  the  distance  increases  ;  and  consequently  the  result  is  an 
invariable  one.  At  greater  distances  the  light  received  by  the  eye 
is  less,  but  the  magnitude  of  the  object  being  lessened  in  precisely 
the  same  degree,  the  brightness  continues  unchanged.  This  being 
equally  true,  whatever  may  be  the  colour  of  the  light,  it  might  at 
first  be  supposed  that  a  distant  prospect  of  our  globe  would  exhibit 
a  wonderfully  chequered  and  mottled  aspect  as  to  local  tints.  So 
undoubtedly  it  would,  if  the  eflTect,  or  rather  want  of  effect,  of  dis- 
tance upon  colour  were  alone  concerned.  But  another  consideration 
comes  in  to  interfere  with  the  result.  Though  colours  are  not' 
enfeebled,  the  spaces  they  occupy  become  less  conspicuous  with 
increasing^  distance :  till  beyond  a  certain  limit,  the  eye  ceases  to 
take  cognizance  of  them :  the  space  which  their  image  occupies 
upon  the  retina  is  no  longer  an  extended  object  of  vision,  but  is 
contracted  into  a  point ;  and  the  colour  of  its  light  must  of  course 
merge  into  and  become  confused  with  the  hue  of  its  immediate 
neighbourhood,  which  it  will  modify  in.  proportion  to  its  intensity. 
But  white  is  the  product  of  a  combination  of  alli^he  colours  in  the 
solar  spectrum,  the  effect,  therefore,  upon  the  retina  of  the  juxta- 
position of  a  number  of  particoloured  areas,  too  small  to  be 
separately  distinguished,  will  be  that  of  whiteness ;  and  this  will  be 
more  or  less  pure,  in  proportion  as  the  several  tints  approach  more 
or  less  to  the  purity  and  relative  intensity  of  those  in  the  solar 
spectrum. 

This  is,  in  fact,  the  celebrated  experiment  of  Nekton,  in  which, 
after  having  decomposed  white  light  by  the  prism  into  what  are 
called  "  the  colours  of  the  rainbow,*'  he  sought  to  reproduce  white- 
ness by  an  artificial  mixture  of  hues  correspondihg  as  nearly  as 
might  be  with  the  prismatic  tints.  For  this  purpose,  having  first 
fixed  upon  seven  as  the  original  colours  (though  in  reality  the  gra- 
dations are  literally  innumerable),  he  mixed  carefully  certain 
coloured  powders,  of  such  tints  and  in  such  proportions  as  seemed 
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to  him  best  suited  to  match  the  nataral  phenomenon.  The  result 
of  course  was  an  imperfect  one.  The  colour  of  no  powder  can  equal 
the  purity  of  refracted  light ;  and  no  skill  of  man  could  correctly 
apportion  their  quantity  or  intensity :  yet  the  success  was  remark* 
able^  and  fully  attested  the  sagacity  of  that  marvellous  man.  The 
powder  so  compounded  was  by  no  means  absolutely  white ;  but  it 
was  so  fair  an  approximation  that  when  it  was  laid  in  the  sunshine 
by  the  side  of  a  white  paper  in  the  shade^  the  eye  could  scarcely 
perceive  any  difference  between  them.  Yet  a  powerful  microscope, 
or  a  minute  insect  creeping  amongst  the  powder,  if  endued  with 
the  sense  of  colour^  would  still  have  distinguished  the  separate  hue 
of  each  single  grain. 

Now  it  is  evident  that  the  two  causes  conspiring  in  the  result  of 
this  experiment,  namely^  that  a  due  mixture  of  all  colours  produces 
white,  and  that  the  eye  has  no  separate  perception  of  coloured 
areas  beneath  a  certain  magnitude,  would  both  come  into  play  in  a 
distant  view  of  our  globe.  The  larger  surfaces  of  oceans  and 
deserts  would  doubtless  retain  their  tints^  as  presenting  an  extent 
fully  appreciable  by  the  eye ;  but  the  patchwork  hues  of  our  culti- 
vated lands,  the  contrast  of  our  rocks  and  woods,  would  disappear 
in  the  general  intermixture ;  and  though  no  such  accurate  balance 
of  tints  could  be  expected  as  to  compose  a  pure  white,  the  result  no 
doubt  would  be  some  kind  of  neutral  grey,  warmer  or  cooler 
according  to  tlie  predominant  colour  entering  into  its  composition. 

If  we  now  apply  to  the  Moon  the  reasoning  thus  drawn  from 
the  Earthy  we  shall  readily  see  that  the  apparent  whiteness  of  her 
light  does  not  of  necessity  infer  a  colourless  surface.  It  merely 
shows  that  the  coloured  areas,  if  such  there  are,  are  not  sufficiently 
continuous  to  make  a  separate  impression  upon  the  eye ;  and  that 
they  are  so  far  balanced  in  point  of  tint,  that  their  combinations  do 
not  all  verge  towards  either  end  of  the  spectrum — that  is,  there  is 
no  general  tendency  to  a  ruddy  or  bluish  cast. 

We  must  not,  however,  entertain  an  exaggerated  impression  as 
to  the  perfect  whiteness  of  the  Moon.  The  telescope,  while  reducing 
our  apparent  ^istance  from  it  in  proportion  to  the  magnifying 
power  employed,  begins  to  bring  out  traces  of  those  colours  which 
would  doubtless  be  much  more  decided  could  we  actually  place 
ourselves  among  them. 

The  grey  in  several  parts  is  found  to  be  stained  with  a  touch  of 
yellow  or  brown;  and  Beer  and  Madler  have  pointed  out  that  the 
Mare  Serenitaiis,  a  large  and  very  regular  specimen  of  those  wide 
plains  which  characterize  the  lunar  surface,  exhibits  about  the  time 
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of  Full  Moon  a  paie,  clear,  gi*een  tint  in  its  interior,  set  within  a 
more  sliadowy  border  of  iron  grey.  They  admit,  however,  that  it  is 
not  readily  seen,  and  might  not  be  perceived  by  other  observers, 
as  in  fact  it  has  never  been  very  distinctly  made  out  by  the  writer, 
who,  in  the  use  of  very  saperior  optical  means,  has  always  thought 
it  too  yellow  to  correspond  with  their  description.  This  is  probably 
an  instance  of  the  difference  between  eyes  or  judgments  which 
astronomers  eall  ''chromatic  personal  equation/'  The  contrast, 
however,  between  the  centre  and  its  fringe  in  point  of  hue  is 
too  obvious  to  be  overlooked  by  any  observer.  In  other  places, 
slight  vestiges  of  colouring  have  been  pointed  out ;  and  especially 
by  that  accomplished  artist.  Professor  Piazzi  Smyth,  Astronomer 
Royal  for  Scotland,  who  found  it  impossible  to  represent,  by  any 
admixture  of  black  and  white  alone,  the  portion  of  the  Moon  which 
he  had  undertaken  to  delineate  aff  the  request  of  the  then-existing 
Moon  Committee. 

It  must  notwithstanding  be  admitted  that  no  positive  colour  of 
any  intensity  has  ever  been  discovered  in  the  Moon.  Nothing  in 
fact  is  to  be  seen  more  marked  than  a  warmer,  or  cooler,  or  greener 
tone  of  the  universal  greyish  white.  And  this,  as  we  now  under- 
stand, may  either  result  from  the  natural  colour  of  the'  soil,  or  from 
a  combination  of  a  variety  of  tints,  confined  respectively  to  areas 
insufficient  to  produce  a  separate  impression  upon  the  eye. 

The  preceding  remarks,  however,  will  be  found  more  expressly 
suitable  to  those  great  dusky  levels  which  used  to  be  called  seas, 
and  certainly  have  much  the  aspect  of  dried  ocean-beds,  but  whose 
analogues  at  present  seem  to  be  the  deserts  or  prairies  of  our  globe. 
For  in  the  more  elevated  and  rugged  parts  of  the  limar  surface,  the 
light  is  usually,  though  not  without  some  exceptions,  of  a  con- 
siderably whiter  character;  and  some  spots  exhibit  an  almost 
dazzling  amount  of  reflection,  in  which  the  eye  detects  no  trace  of 
colour.  Here,  it  is  obvious,  the  full  extent  of  our  explanation  is 
less  applicable,  as  we  could  not  imagine  the  juxtaposition  of  minute 
patches  of  colour,  sufficiently  pure,  and  vivid,  and  accurate  in  their 
balance;  and  we  must  therefore  have  greater  recourse  to  the  idea 
of  a  real  whiteness  in  the  soil.  In  this  there  will  be  nothing  to 
surprise  us,  as  we  are  sufficiently  familiar  with  it  nearer  home.  If 
the  analogy  of  our  chalky  cliffs  phould  be  considered  inapplicable, 
inasmuch  as  the  class  of  aqueous  deposits  to  which  they  belong  is 
considered  to  be  unrepresented  upon  the  Moon,  we  may  still  refer 
to'the  loftiest  crests  of  Kinchinjunga,  oue  of  the  highest  of  the 
Himalayas,  where  the  granite  rock,  according  to  Hooker,  is  scarcely 
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to  be  distinguished  from  tlie  everlasting  snow.  It  is,  nevertheless^ 
evident  that  there  is  a  far  greater  proportional  amount  of  sctch  white 
materials  on  the  Moon  than  on  the  Earth,  and  that  the  products  of 
eruptive  action  on  the  former  body  are  far  more  generally  unco- 
loured  than  on  the  latter,  where  basalts,  lava,  and  scoriaa  are  fre- 
quently of  a  dark  hue. 

Thus  far,  no  great  difficulty  has  started  up  in  the  way  of  our 
inquiry.  We  can  understand  that  there  is  no  occasibn  for  the  sup- 
position of  ice  or  snow — a  supposition  quite  unwarranted  by  obser- 
vation— either  actual  whiteness  of  soil,  or  the  juxtaposition  of 
inappreciably  small  patches  of  colour,  or  both  causes  in  combination^ 
will  sufficiently  explain,  in  a  general  view,  the  character  of  the  lunar 
light :  nt>r  need  we  suppose  that  it  differs  from  that  of  the  Earth 
(our  seas,  and  snows,  and  clouds  excluded)  in  kind,  but  only  in 
degree.  We  need  only  imagiifb  a  greater  extent  of  uncoloured 
material,  or  a  greater  subdivision  and  closer  intermixture  of  patches 
of  colour,  to  account  for  all  that  we  see ;  and  we  can  easily  conceive 
that  in  this  respect  the  Moon  may  not  differ  from  the  Earth  more 
than  one  region  of  the  Earth  differs  from  another. 

But  we  should  be  greatly  mistaken  if  we  were  to  think  that  we 
had  thus  mastered  the  whole  subject.  We  may  stop  here,  but  if  we 
do,  we  stop  short  of  the  most  interesting  portion;  we  may  proceed, 
but  it  will  be  into  a  region  of  perplexity  and  difficulty.  Terrestrial 
analogy  will  be  of  less  avail,  and  we  shall  be  abandoned  to  the 
guidance  of  conjecture.  This  will  soon  be  apparent,  even  in 
replying  to  the  natural  inquiry.  Is  there  anything  on  the  Moon 
corresponding  with  the  changes  of  colour  which  a  distant  view  of 
the  Earth  may  be  supposed  to  give,  during  the  progress  of  the 
seasons  ?  Here  we  have  first  to  observe  that  the  axis  of  the  Moon 
is  so  slightly  inclined  to  its  orbit  that  there  is  no  change  of  seasons 
which  could  reasonably  be  expected  to  show  itself  by  any  indica-  ^ 
tion  of  this  kind.  The  difference  between  the  winter  and  the  sum- 
mer of  the  Moon  would  be  far  less  than  often  exists  in  Europe 
between  two  successive  seasons  of  the  same  name.  But  on  the 
other  hand,  the  very  slow  rotation  of  the  Moon  on  its  axis  makes 
its  day,  in  a  certain  sense,  the  equivalent  of  a  year ;  and  we  have 
every  reason  to  suppose  that  if  vegetable  life  is  present  there,  it 
would — at  least  as  to  deciduous  species — run  its  whole  course  in  the 
space  of  a  terrestrial  month,  or  lunar  day.  Are  there,  then, 
changes  of  colour  during  this  period  such  as  would  bear  out  an  idea 
of  this  nature  ?  The  reply  is  dubious.  Changes  of  colour,  when 
the  whole  amount  is  so  slight,  we  could  not  expect  to  see ;  but 
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changes  in  depth  of  tone^  whicli  may  be  regarded  as  equivalent,  we 
do  see  in  some  places — in  others  they  are  wholly  absent.  The 
majority  of  the  spots  preserve  the  same  reflective  power,  whatever 
may  be  the  height  of  the  Son  above  their  horizon  :  others  of  similar 
character — Oleomedes  may  be  specified,  and  the  Paludee  Amarce — 
come  out  in  deeper  shades  with  the  advance  of  the  lunar  day,  in  a 
manner  which  is  certainly  suggestive  of  the  development  of  a  vege- 
table covering ;  but  the  suggestion  remains  incapable  of  proof,  and 
is  less  probable  than  it  would  have  appeared,  had  those  changeable 
localities  been  of  more  general  distribution. 

The  idea  of  vegetation  naturally  introduces  the  subtle  and  diffi- 
cult question  of  an  atmosphere.  It  is  so  frequently  taken  for 
granted  that  no  such  gaseous  envelope  exists,  that  some  of  our 
readers  maybe  surprised  to  find  the  question  treated  as  still  an  open 
one :  but  we  venture  to  think  that  the  negative  has  been  too  confi- 
dently asserted.  The  disproof  of  refractive  action  in  the  occulta- 
tions  of  stars,  on  which  Bessel  relied,  has  been  recently  set  aside 
by  the  deeper  researches  of  Airy.  His  most  careful  as  well  as 
impartial  scrutiny  of  the  Greenwich  observations  has  shown  that 
the  very  disparity  of  measures  exists,  the  supposed  absence  of 
which  was  thought  to  disprove  the  idea  of  an  atmosphere.  De  la 
Bue's  remark,  that  it  would  be  difficult  to  suppose  the  existence  of 
chemical  change,  such  as  must  have  occurred  on  the  Moon,  without 
an  atmosphere,  is  a  very  important  one ;  and  while  oxygen  enters 
so  very  largely  into  the  composition  of  the  Earth's  crust,  of  which, 
according  to  Humboldt,  it  actually  makes  up  half  the  weight,  its 
non-existence  on  the  Moon  would  infer  a  greater  dissimilarity  of 
constitution  than  we  are  warranted  in  supposing ;  and  if  present  in 
a  combined,  it  would  hardly  be  wholly  absent  in  a  gaseous  form.  Of 
course  any  atmosphere  in  that  situation,  however  constituted,  would 
from  the  inferior  attractive  power  of  the  lunar  globe  be  of  great 
tenuity ;  and  this  corresponds  exactly  with  the  want  of  more  visible 
indications  of  its  existence  in  other  ways.  Its  denser  portion  may, 
agreeably  to  Schroter's  suggestion,  be  confined  to  the  low  lying 
plains  or  valleys,  and  circular  cavities ;  and  it  is  chiefly,  if  not 
exclusively,  in  such  localities  that  we  find  such  periodical  changes 
of  tone  as  have  been  described.  These,  we  must  remember,  would 
be  absent,  as  far  as  vegetation  is  concerned,  from  the  loftier  moun« 
tains  of  the  Earth,  and  would  naturally  be  still  less  likely  to  be  found 
on  those  of  the  Moon.  And  it  may  perhaps  be  worthy  of  considera- 
tion that  there  appears  no  antecedent  necessity  that  the  hue  of 
vegetable  matters  should  be  green.     That  it  has  pleased  the  Almighty 
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Disposer  so  to  (organize  onr  world  that  the  ''  chlorophyll ''  or  colour'^ 
ing  matter  of  leaves  should  be  of  that  hue,  infers  a  probability^  bat 
nothing  more,  that  such  may  be  the  case  in  other  globes ;  in  the 
case  of  the  Moon^  that  probability  is  redaced  by  the  comparatiye 
absence  of  water,  which  enters  so  largely  into  the  composition  of 
terrestrial  vegetation.  Under  such  different  conditions,  there  is  no 
ground  for  insisting  upon  a  similarity  of  hue. 

But  this  by  the  way.  In  returning  to  onr  more  immediate 
subject,  we  may  remark  that  the  idea  of  an  atmosphere  is  not 
merely  connected  with  that  of  deciduous  vegetation,  but  with  those 
slower  and  less  changeable  growths,  such  as  of  moss  and  lichen, 
which  among  ourselves  so  gradually  but  surely  vary  the  colour  of 
our  undecomposed  strata,  and  also  with  that  chemical  procesSj 
called  "  weathering,''  which  in  length  of  time  frequently  altera  the 
superficial  aspect  of  rocky  masses.  The  latter,  it  must  be  admitted^ 
would  act  to  disadvantage  in  the  drier  climate  of  the  Moon,  yet  its 
possibility  need  not  be  denied.  It  must  be  owned  that  there  is 
something  on  the  lunar  surface  which  might  bear  such  an  interpre- 
tation. The  smaller  craters,  which  are  evidently  shown  from  their 
relative  positions  to  bo  almost  invariably  the  later  ones,  are  usually 
of  a  more  vivid  white  than  the  larger  and  more  ancient  formations  ; 
and  those  which  have  broken  out  in  grey  levels  frequently  show, 
by  their  lighter  aspect,  that  the  dusky  hue,  whatever  may  be  its 
nature,  is  very  superficial,  and  might  naturally  be  referred,  in  one 
way  or  other,  to  long  continued  exposure. 

Greater  perplexity  awaits  us  when  we  observe  the  remarkable 
unconformableness — ^to  borrow  a  geological  term — of  local  colour 
with  the  actual  relief  of  the  Moon.  Occasionally  this  is  not  remarkedj 
that  is,  the  aspect  of  mountain  or  crater  continues  much  the  same^ 
whether  viewed  in  the  increase,  the  fulness,  or  the  decline  of  solar 
illumination,  and  a  great  proportion  of  the  brilliant  spots  in  the 
Full  Moon  mark  the  position  of  small  and  recent  craters.  But  in 
other  instances,  objects  whose  real  nature  and  form  are  entirely 
brought  out  when  the  oblique  sunbeams  give  a  strong  and  entirely 
intelligible  relief  of  light  and  shade,  frequently  undergo  a  marvellous 
transformation  of  aspect  when  exposed  to  an  illumination  so  high 
that  the  shadows  disappear.  The  local  colouring  which  then  alone 
marks  the  spot  is  strangely  inconsistent  with  what  we  may  observe 
some  days  before  or  afterwards.  Luminous  or  dusky  specks  and 
patches,  sometimes  of  great  intensity,  are  developed  without  the 
slightest  apparent  connection  with  the  relief  of  the  surface,  and  the 
comparative  regularity  of  many  a  formation  is  lost  in  a  capriciouB 
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intermiztare  of  white  and  grey.  It  is  peAaps  not  easy  to  point 
out  anything  on  the  Earth  analogous  to  these  changes.  That  a 
▼olcanic  formation,  for  instance,  should  sometimes  be  composed  of 
variously  coloured  materials,  is  noways  unlikely.  Beds  of  sulphur 
or  grey  ashes  may  be  intermingled  with  masses  of  black  or  ruddy 
lava.  But  all  these  would  probably  so  far  preserve  their  respective 
hues  under  every  circumstance,  that  no  alteration  in  the  direction 
of  illumination  would  be  likely  to  produce  such  an  unaccountable 
transformation  of  aspect.  Spots  of  this  kind  are  worthy  of  more 
attention  than  they  have  hitherto  received.  From  the  want  of 
more  accurate  delineation,  aud  description  too,  for  delineation  gives 
little  idea  of  comparative  degrees  of  brightness,  it  cannot  be  con- 
sidered certain  that  some  of  these  local  markings  are  permanent ; 
on  the  other  hand  it  seems  not  improbable  that  variations  may 
have  taken  place  among  them,  if  small  in  extent,  yet  fuU  of  interest* 
ing  suggestions. 

The  abnormal  freckled  aspect  of  one  of  the  great  plains,  the 
Mare  Crisium,  requires  a  passing  notice.  This  very  singular 
phenomenon  was  perceived  but  twice  by  Schroter,  during  the 
continuous  observations  of  many  years:  on  the  former  occasion, 
1794,  Feb.  6,  when  the, Moon  was  6d.  7h.  old,  he  says,  this  level 
showed  him ''  a  very  unusual  and  never  previously  witnessed  aspect. 
An  incredible,  innumerable  multitude  of  bright  points  delineated 
itself  in  the  grey  surface  in  such  a  way  that  it  appeared  '  washed 
through*  by  brighter  and.  greyish  fainter  light.  These  very 
numerous  bright  points  showed  themselves  for  the  most  part  in 
places  where  no  distinguishable  objects  exist."  Supposing  that  the 
cause  might  lie  in  the  Sun's  very  considerable  elevation,  he  examined 
subsequently  other  grey  surfaces  under  similar  conditions,  but  with 
no  corresponding  result.  At  the  latter  epoch,  1796,  April  19,  the 
Moon  being  1 1  d.  lOh.  old,  and  the  angle  of  illumination  consequently 
altogether  different,  he  found  this  plain  '^  so  interwoven  and  shaded, 
like  the  veins  of  an  animal  or  an  irregular  tissue,  with  multi- 
tudinous bright  streaks  and  actually  innumerable  light-points,  that 
it  would  have  been  difficult  for  the  most  dextrous  painter  to  imitate 
such  a  magnificent  natural  picture  strikingly  enough  in  its  un- 
common blending.'*  Appearances  not  dissimilar  have  been  sub- 
sequently noticed,  at  rare  intervals,  by  Messrs.  Slack  and  Ingall, 
and  the  writer.  It  is  perhaps  premature  to  speculate  on  their 
origin,  but  as  far  as  these  few  data  extend,  it  may  be  thought  that 
the  obvious  want  of  connection  with  any  given  angle  of  illumination 
points  to  some  atmospheric  cause ;  and  it  may  be  remarked  that 
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the  phenomenon  has  only  been  perceived  in  a  sitnation  where  the 
densest  strata  of  atmosphere  would  lie.  Possibly  this  latter  circum- 
stance^ by  the  way^  may  involve  an  explanation  of  Secchi*8  discovery, 
that  the  polarization  of  light  produced  by  the  reflective  power  of 
tl\e  lunar  mountains  is  of  quite  a  different  character  from  that 
exercised  by  the  plains. 

But,  among  all  the  mysteries  of  our  satellite,  the  long  bright 
streaks  or  rays  which  are  conspicuous  in  so  many  regions,  are 
especially  mysterious.  That  they  are  merely  manifestations  of  local 
colour  is  sufficiently  obvious  from  the  fact  that  they  have  no  influence 
whatever  upon  the  level  of  the  surface ;  they  totally  disappear  when 
their  relief,  if  they  possessed  any,  would  come  'out  strongly,  like 
that  of  every  insignificant  bank  or  shallow  depression,  in  the 
horizontal  illumination  of  the  lunar  sunrise  or  sunset.  That  they 
once  had  reference  to  certain  select  foci  of  eruptive  action  is  made 
equally  evident  by  their  divergence  from  them  as  centres.  But 
their  nature,  and  the  mode  of  their  formation,  are  peculiarly  inex- 
plicable. More  than  one  hypothesis  has  been  offered  as  to  their 
origin ;  but  all  in  vain.  They  have  been  supposed  to  be  the  stains 
of  gaseous  volcanic  products,  or  cracks  in  a  cooling  surface,  sub- 
sequently filled  up  with  fused  materials ;  but  with  how  little  pro- 
bability may  be  estimated  by  any  one  who  will  take  into  due  account 
the  number  and  extent  of  these  i*adiations,  the  manner  in  which 
they  cross  alike  the  most  level  and  the  most  irregular  ground 
without  deranging  its  continuity,  or  the  distance  to  which  many  of 
them  may  be  traced  from  their  apparent  source.  Schwabe's  idea  of 
their  being  the  result  of  contrast  with  a  growth  of  interposed 
darker  vegetation,  at  once  shifts  and  increases  the  difficulty.  In 
connection  with  other  Full  Moon  phenomena,  they  deserve  a  closer 
investigation  than  has  yet  been  bestowed  upon  them.  Some  of 
our  readers,  we  trust,  will  feel  disposed  to  take  up  this  curious 
enquiry,  the  fruit  of  which,  if  not  at  once  apparent,  is  not  likely  to 
be  disappointing  in  the  end.  At  a  future  time  we  may  bring 
forward  some  facts,  and  point  out  some  localities,  which  seem 
worthy  of  attention. 
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THE  ANNELIDAN  WORMS,  OR  ANNELIDBS  (ANNELIDA). 

BY  W.   BAIBD,   U.D.,  F.R.S.,   F.L.S.,   ETC. 
FIRST  OBDEB.— EBBANTIA  {eonUnuei). 

Family  of  Nbebidbs. — The  family  of  the  Nereides  is  a  very  largo 
one.  The  most  recent  of  their  chroniclers  has  re-arranged  them  in 
five  families,  and  describes  no  fewer  than  twenty-two  distinct  genera. 
By  far  the  greater  portion,  however,  of  the  species  belonging  to 
these  genera  are  exotic,  a  few  only  being  found  in  Great  Britain. 
This  great  family  is  named  after  the  daughters  of  old  Nereus,  who 
were  sea  nymphs, 

"  All  goodlj  daniBels,  dookt  with  long  green  hiir." 

These  nymphs  were  said  to 

**  HaTO  the  aea  in  charge  to  them  aninde, 
To  rule  bis  tides,  and  surges  to  aprear, 
To  bring  forth  storms,  or  fast  them  to  upbinde, 
And  sailors  saye  from  wrecks  of  wrathful  winde." 

The  Annelides  which  boast  this  name,  are  in  general  distinguished 
by  their  having  an  elongated  vermiform  body,  attenuated  towards 
the  inferior  extremity,  and  divided  into  numerous  segments  with 
well  developed  appendages ,-  a  head,  eyes,  tentacles,  or  antennae, 
and  in  general  a  large  proboscis,  armed  with  a  pair  of  jaws.  The 
eyes  are  two  pairs,  placed  on  the  dorsal  aspect  of  the  crown  of  the 
head  (Plate  I.,  Fig.  4).  The  antenns  are  two  pairs.  The  two 
smaller  (Fig.  4,  a),  placed  in  the  centre,  are  called  median  antennae, 
and  the  two  larger  and  stronger,  external  antennae  or  palpi  (6,  b), 
whilst  the  four  tentacular  organs,  situated  on  each  side,  and  arranged 
in  two  unequal  pairs,  are  called  tentacular  cirri  (Fig.  4,  c,  c).  The 
proboscis  is  a  large  powerful  organ,  which  is  exsertile,  generally 
roughened  with  minute  corneous  denticulations,  called  parag^thi, 
by  Malmgren,  and  armed,  in  many  of  the  genera  at  least,  with  a 
pair  of  curved,  hooked,  strong  jaws,  denticulated  on  the  inner 
margin  (Fig.  4,  d,  d).  "  The  feet  form  a  protuberant  series  of  seti- 
gerous  lobules  along  each  side,  and  they  do  not  differ  essentially, 
although  the  appendages  may  be  more  developed  on  a  certain 
number  than  on  others.  In  general  each  foot  is  divided  into 
two  distinct  branches.  The  bristles  with  which  they  are  armed 
are  always  compound ;  and  to  each  brush  there  is  a  spine  of  the 
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usual  form  (Plate  II.,  Fig.  2).  The  cirri  are  usually  filiform  or 
subulate,  but  in  some  genera  they  are  transfonned  into  compressed 
laminaa  or  leaflets.  The  branchias  are  simple  in  structure.  Their 
existence  is  sometimes  doubtful,  but  more  generally  they  are  detected 
in  the  guise  of  lobules  or  tonguelets  on  the  feet,  distinguished  from 
the  foot's  proper  lobes  by  being  destitute  of  bristles  or  any  arma- 
ture*''  To  follow  out  all  the  minute  differences  which  constitute  the 
five  families  and  twenty-two  genera  above  mentioned  would  be 
tedious  and  unprofitable.  It  is  only  necessary  here  to  state  that  in 
works  such  as  the  '^  Littoral  de  la  France,''  by  M.  M.  Audouin  and 
Milne  Edwards,  ^'  Johnston's  British  Worms,"  and  Qaatrefages^ 
''  Nat.  Hist,  of  Annelides,"  etc.,  we  find  this  large  family  divided 
into  two  groups.  One,  that  of  the  Nereids  proper,  in  which  the  feet 
are  homologous,  and  the  segments  are  all  alike;  the  other,  the 
Heteronereids,  in  which  the  body  is  composed  of  two  parts :  the 
feet  of  the  first  portion  being  like  those  of  Nereis,  the  others  being 
more  numerous  and  more  developed.  Even  these  divisions  are 
now  called  in  question^  and  some  helminthologists,  such  as  Ehlers,. 
etc.,  say  that  several  of  the  species  are  mere  stages  of  sexual 
development. 

The  genus  Nereis  contains  a  great  number  of  species,  and  of  the 
eight  or  ten  found  on  our  coasts,  they  perhaps  form  the  most 
common  members  of  the  class  Annelides.  We  can  scarcely  turn 
one  of  the  flat  stones  which  lie  half  buried  in  sandy  mud  at  the 
water's  edge  without  finding  one  or  more  of  the  tribe.  We  have 
figured  in  our  Plate  III.,  Fig.  3,  the  Pearly  Nereis  {Nereis  eoerulea  of 
LinnsBus,  or  the  N.  margaritacea  of  more  recent  writers),  as  well 
illustrating  the  genus.  It  is  one  of  the  finest,  as  well  as  the  com- 
monest of  them  all.  "  The  upper  surface/'  says  Gosse,  describing 
fix)m  a  living  specimen,  '^  is  of  a  warm  fawn-brown,  but  the  beau- 
tifal  flashes  of  iridescent  blue  that  play  on  it  in  the  changing  light, 
and  the  exquisite  pearly  opalescence  of  the  delicate  pink  beneath, 
are  so  conspicuous  as  to  have  secured  it  the  title  of  "  pearly,"  par 
eminence.  As  you  gaze  upon  it,  you  see  the  great  dorsal  vessel  or 
heart,  as  a  dark  red  line  running  along  the  middle  of  the  back. 
This  at  irregular  intervals  of  five  to  fifteen  seconds,  contracts  almost 
to  invisibility,  and  then  expands  again,  taking  the  form  of  a  string 
of  beads  in  each  process.  This,  however,  is  only  a  part  of  the  great 
cioculating  system  in  this  fine  worm.  In  it  the  red  blood  flows 
from  the  tail  towards  the  head ;  at  the  under  side  of  the  body,  there 
is  a  similar  vessel  (the  ventral),  through  which  the  blood  flows  from 
the  head  towards  the  tail  (Plate  I.,  Fig.  6).     Besides  these,  there 
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are  fonr  other  longitadinal  yessele  in  the  interior  of  the  body^  one 
abore  and  one  below  the  intestine^  and  one  on  each  side^  all  of  which 
are  connected  by  transverse  branches." 

The  Pelagic  Nereis  (Nereis  pelagiea  of  Linnsens)  is  another  very 
common  British  species^  and  in  general  appearance  resembles  the 
one  just*  mentioned.  It  reaches  the  length  of  nearly  six  inches, 
sometimes  even  more ;  and  is  of  the  thickness  of  an  ordinary  goose 
qnill,  tapering  towards  the  tail.  The  body  is  altogether  of  rather  a 
brilliant  hue,  of  a  flesh  colour,  with  more  or  less  iridescent  metallic 
or  olive  green  reflections.  The  proboscis  may  be  easily  seen  in  this 
species.  The  basal  half  is  encircled  with  numerous  prickles  in 
several  irregular  series,  and  the  maxilbe,  or  jaws,  have  ten  obtuse 
denticulations.  At  some  seasons  of  the  year,  in  autumn  especially, 
the  body  is  often  blotched  with  large  irregular  yellow  patches,  and 
traversed  with  red  lines  occasioned  by  the  viscera  appearing  through 
the  skin.  When  preserved  in  spirits  this  animal  tinges  the  fluid 
with  a  green  colour.  This  wandering  species  is  found  abundantly, 
burrowing  like  an  earth-worm  in  mud  in  the  brackish  water  o(  our 
tide  ways  and  littoral  marshes,  so  that  as  it  is  likewise  found  in 
great  numbers  on  our  shores  in  various  parts  of  our  coasts,  it  is  not 
a  species  which  is  confined  to  pure  sea-water. 

The  worms  belonging  to  the  Family  Nsphthtd^  form  another 
group  of  Nereids,  some  species  of  which  are  found  on  our  coasts. 
The  genus  Nephthys  is  known  by  having  a  small  head,  furnished 
with  four  minute  antennae,  and  a  large  proboscis,  ciliated  with  a 
series  of  papillae  at  the  orifice,  which  is  of  a  longitudinal  form.  The 
segments  are  all  provided  with  large  feet,  which  consist  of  two 
branches,  placed  wide  apart  from  each  other.  These  organs  have 
each  a  lamelliform  process  in  front,  and,  pendant  nndemeath  the 
superior,  there  is  a  considerable  sized  branchial  apparatus,  of  a 
curved  form,  like  that  of  a  sickle  or  reaping-hook.  The  setsd 
which  spring  from  these  feet  are  slender  and  setaceous,  both  simple 
and  compound. 

One  of  the  species,  the  white-rag  worm  or  lurg  {Nephthys  ececa),  is 
a  common  inhabitant  of  the  shores  of  Great  Britain.  It  varies  from 
six  to  ten  inches  in  length,  is  three-tenths  of  an  inch  in  width,  and 
is  of  a  beautifiil  pearly  lustre.  The  feet  are  much  developed,  and 
increase  gradually  in  size  till  they  reach  about  the  middle  of  the 
body,  when  they  again  decrease  as  they  extend  down  towards  the 
tail.  This  worm,  as  the  best  historian  of  our  British  Vermea  says, 
18  remarkable  for  the  splendour  of  its  cdonr,  which  is  exactly  similar 
to  that  of  mother-o' -pearl.    This  hue  extends  some  distance  down 
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the  back  and  belly ;  but  the  feet  are  of  a  yellowish  tint,  with  their 
inner  base  reddish,  and  the  bristles  dusky.  When  the  foot  is  re- 
moved and  slightly  magnified,  the  same  aathor  says  it  has  a  sort  of 
resemblance  to  a  horse's  hoof,  "  and  is  a  very  wonderful  and  beau- 
tiful piece  of  mechanism/' 

The  "  white-rag  worm  "  lives  in  the  sand,  burrowing  iftto  it  by 
means  of  its  strong  proboscis.  "  With  this  used  as  a  wimble,  it 
opens  up  the  way,  the  body  being  held  steady  with  the  aid  of  the 
setigerous  feet.  It  thus  buries  itself  with  almost  incredible  velocity. 
Nor  is  it  less  active  in  the  water,  should  it  be  accidentally  removed 
from  its  furrow  and  cast  in  the  open  sea,  swimming  rapidly,  with  a 
serpentine,  wriggling  motion,  and  propelled  unquestionably  by  the 
lamellsB  which  project  from  eaoh  side,  like  a  double  bank  of  oars.'' 
Dr.  Drummond,  of  Belfast,  some  years  ago  recorded  some  interesting 
observations  upon  the  restoration  of  lost  parts  in  this  worm.  In 
one  specimen  he  says  that  the  tail  was  renewed,  after  having  been 
cut  through  by  a  spade,  or  some  such  instrument  used  by  bait 
digge;*s,  for  about  two  inches  from  the  extremity.  He  also  describes 
in  a  lively  manner  the  poisonous  effects  of  fresh  water  upon  it. 
When  placed  in  fresh  water,  the  animals  speedily  died,  after  having 
been  violently  convulsed,  and  if  even  a  few  drops  of  water  were 
sprinkled  upon  them,  a  series  of  violent  agitations  and  convulsions 
was  the  consequence.  Fresh  water  is  poisonous  to  most  of  the 
marine  Annelides,  but  the  effect  in  the  case  of  these  lurgs  was  par- 
ticularly striking. 

Family  PHYLLODOCiDiB. — The  Phyllodoces,  or  leaf-bearing  worms, 
form,  in  the  arrangement  of  MM.  Audouin  and  Milne  Edwards,  a 
portion  of  the  great  family  of  Nereids.  They  are,  however,  so 
numerous  in  species,  and  vary  so  much  in  distinctive  characters, 
that  they  have  generally,  by  later  authorities,  been  raised  to 
the  rank  of  a  distinct  family.  The  species  are  the  most  beautiful 
worms  among  those  of  the  Nereid  type,  and  are  easily  distinguished 
from  all  the  other  Annelides.  They  are  usually  of  a  linear,  elongated 
figure,  and  the  body  is  furnished  with  a  series  of  foliaceous  lamellae 
on  each  side,  somewhat  resembling  elytra  or  scales.  They  form  a 
sort  of  border  on  each  side,  originating  immediately  above  the 
insertions  of  the  feet,  and  are  in  reality  the  cirri,  metamorphosed 
into  leaf-like  appendages.  These  organs  are  supposed,  as  there  are 
no  branchisd  to  be  found  in  these  worms,  to  be  useful  for  respi- 
ration ;  but,  in  addition  to  this,  they  are  equally  useful  as  organs  of 
locomotion,  for,  as  has  been  well  stated,  as  they  follow  the  motions 
of  the  feet,  and  are  capable  of  being  partially  altered  from  a  hori- 
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Eontal  to  a  perpendicular  position,  '^  thej  act  as  a  bank  of  oars, 
and  mast  be  especially  nseful  when  the  worm  glides  from  a  solid 
surface,  and  finds  itself  unsupported  in  the  water.  Hence  the 
species  are  quick  and  lively,  and  swim  with  considerable  ease/'  The 
Phyllodoces  are  provided  with  a  very  large  proboscis,  the  under  side 
of  which  is  roughened  with  rows  of  fleshy  papUlaB.  The  feet,  inde- 
pendenfc  of  these  leaf  like  appendages,  are  rather  small,  unlike 
those  of  Nephthys,  just  considered,  of  only  one  branch,  and  the 
setsB,  or  bristles,  which  spring  from  them,  and  of  which  there  is  only 
one  brash,  are  slender  and  elegant  in  shape,  and  represent 
the  bayonet  bristles  mentioned  above,  and  figured  in  Plate  II., 
Figs.  21,22. 

The  Phyllodoce  lamelligera  is  a  fine  species  found  on  our  coasts, 
varying  in  length  from  four  inches  to  upwards  of  two  feet,  and 
nearly  a  quarter  of  an  inch  in  diameter.  It  is  of  a  rich  greenish 
colour,  varied  with  blueish  shades  reflecting  a  metallic  lustre,  and 
varying  like  the  hues  of  the  rainbow.  Mr.  Gosse  thus  describes  it 
from  the  living  state : — ^'  The  leaf-like  fins  of  the  side,  which  are 
somewhat  heart-shaped,  are  of  a  yellowish-green  hue,  occasionally 
clouded  with  blackish ;  the  middle  portion  of  the  back,  which  is 
exposed,  is  of  a  rich  brown,  but  flashed  with  the  most  glowing 
iridescence  of  blue  and  parple ;  while  the  whole  under  parts  are  of  a 
pearly  flesh  colour.  As  it  crawls  over  the  stones,  it  throws  its  body 
into  the  most  elegant  lateral  curves,  while  its  suppleness  and  great 
length  cause  it  to  cling  close  to  the  rock,  and  thus  its  outline  takes 
the  form  of  every  projection  and  depression  over  which  it  is  wan- 
dering. When  disturbed,  and  often  without  any  apparent  provo- 
cation, we  see  the  under  side  of  the  tiny  head  rise  from  the  ground, 
swell  out,  and  turn  itself  inside  out,  as  you  turn  a  stocking,  until  a 
great  pear-shaped  bag  is  protruded  {the  proboscis),  fully  eight  times 
as  long  and  thrice  as  broad  as  the  entire  head.  Its  whole  surface 
is  rough  and  papillose,  and  around  its  extremity,  which  is  the 
largest  part,  there  is  a  row  of  small  knobs  or  warts.'' 

The  Phyllodoces  live  under  stones  in  deep  water.  Sir  John 
Dalyell,  who  has  carefully  observed  this  elegant  worm  when  alive, 
informs  us  that  a  remarkable  profusion  of  clear  glutinous  matter  is 
secreted  from  the  whole  body,  so  great,  that  it  may  be  nearly  equal 
in  weight  to  the  animal  itself.  This  has  also  been  noticed  by  Mr. 
Gosse.  ''  During  the  day,"  says  Sir  John  Dalyell,  "  this  species  lurks 
in  concealment,  especially  under  any  large  flat  shell,  where  it  reposes, 
and  unfolds  from  its  many  convolutions  at  night,  apparently  in  quest 
of  prey.    Perhaps  it  feeds  on  the  smaller  living  animals,  for  which 
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the  size  and  action  of  the  proboscis  seem  pecnliarly  adapted.  The 
mechanism  of  this  creatare,  its  parts,  and  their  powers,  are  to  be 
ranked  among  the  more  conspicuous  and  admirable  works  of  the 
creation;  nor  can  they  be  contemplated  without  wonder.  Issuing 
forth  from  its  retreat^  it  swims  by  an  undulating  serpentine  motion 
in  the  water.  Its  unwieldy  body^  gradually  withdrawn  from  its 
retreat^  has  its  multiplied  organs  unfolded  in  regular  order  and 
arrangement ;  so  that  whether  intertwined  or  free^  neither  are  dis- 
turbed by  intricacy  or  confusion — each  performs  its  own  proper 
functions^  and  the  general  effect  by  the  united  exercise  of  the  whole. 
When  inactive,  the  lateral  parts  of  the  segments  generally  close 
over  the  back ;  in  activity  they  open  widely,  as  if  so  many  oars  to 
aid  the  animaPs  course,  by  their  successive  impulse*  on  the  water .^' 
The  same  author,  a  very  acute  and  most  patient  observer,  distinctly 
informs  us  that  mutilated  portions  of  the  body  are  frequently 
regenerated.  In  one  case  he  discovered  fifty  new  segment-s  replaced 
with  all  their  leaf-like  appendages,  in  the  course  of  six  or  seven 
weeks,  though  this  renewed  part  remained  of  a  paler  colour.  We 
have  figured,  in  Plate  III.,  Fig.  4,  as  an  example  of  this  genus, 
the  Phyllodoce  paretH  from  the  Mediterranean,  and  nearly  allied  to 
the  species  just  described.  The  general  colour  is  of  a  fine  blue 
above  and  a  rosy  greyish  beneath,  'ilie  leaf- like  appendages  are, 
for  the  most  part,  of  a  fine  green  edged  with  yellow. 

Families  Qlycjl&wm  and  Stllidjb. — ^Amongst  the  worms  which 
have  a  resemblance  to  the  Nereids,  and  which  M.  M.  Aodouin  and 
Edwards  associated  with  them,  are  those  known  by  the  names  of 
Glycera  and  Syllis.     Of  these  we  shall  only  give  a  short  account. 

All  the  worms  we  have  already  mentioned,  and  in  general  all 
the  Nereid-fike  species,  have  a  well  developed  and  distinct  head. 
The  Glycerad,  however,  are  peculiar  in  this  respect,  that  their  head 
is  very  indistinctly  marked,  having  no  decided  division  between  the 
head  and  the  body.  It  is,  in  fact,  like  a  small,  pointed  horn,  and  is 
provided  with  four  very  small  antenn»  on  its  apex.  The  body  in 
general  appearance  is  like  that  of  a  Nereid,  being  venmform,  long, 
and  tapering  towards  the  tail.  It  has  no  eyes,  nor  tentacular  cirri, 
but  has  a  large  club  shaped  proboscis,  armed  usually,  but  not  always, 
with  four  hooked  jaws.  The  feet  are  small,  composed  of  two 
branches  united  to  each  other,  have  no  branchial  or  leaf  hke  appen-- 
dages,  and  exhibit  two  &scicle8  of  bristles,  which  are  both  simple 
and  compound.  Four  or  five  species  exist  on  our  coast,  one  or  two 
being  nearly  a  foot  in  length.  Their  manner  of  living  is  nearly  the 
same  as  the  species  of  Nephthys,  living  buried  more  or  le39  in  the 
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sand  or  mud  of  the  shore.  They  are  observed  to  be  very  irritable 
when  touched^  twisting  themselves  abont  in  violent  contortions^  and 
often  whirling  about  in  the  form  of  a  spiral  column. 

The  Syllidse  have  a  considerable  analogy  with  the  Nereids^  but 
differ  in  being  very  narrow  and  scolopendra-like  in  form.  In  most 
of  the  species  the  antennae  and  cirri  are  jointed  with  close-set  short 
joints^  like  a  string  of  beads.  There  are  several  species  natives  of 
Great  Britain^  but  perhaps  the  most  curious^  as  far  as  regards  its 
history,  is  the  Proliferous  Syllis  {8.  prolifera).  This,  I  believe,  was 
the  worm  which  first  exhibited  to  naturalists  the  tendency  which 
many  Annelides  possess,  of  propagating  themselves,  as  described  at 
p.  101,  by  a  spontaneous  division  of  their  body  into  two  halves. 
MuUer  was  the  first  to  notice  this  curious  part  of  this  worm^s  history^ 
and  Quatrefages  has  followed  up  his  discovery  by  a  more  complete 
examination  of  the  curious  fact.  As  Dr.  Johnston  observes,  the 
Syllis  prolifera  **  is  more  studious  to  divide  than  to  unite."  The 
inferior  portion  of  the  original  body,  which  has  become  two,  is 
different  from  the'  superior.  The  latter,  when  a  separation  takes 
place,  forms  a  new  tail  portion,  and  continues  to  perform  its  functions 
as  before,  but  the  former  appears  destined  to  perform  only  the  part 
of  a  nterine  mother  and  multiply  the  species.  The  alimentary  canal 
in  thisf  second  individual  loses  its  character  as  fitted  to  procure 
nourishment  to  the  animal,  becomes  atrophied,  and  thus  the  poor 
creature  is  left  to  live,  as  it  were,  upon  itself.  This,  however,  it 
continues  to  do  long  enough  to  enable  the  mother  to  mature  the 
ova  storehoused  within  her  body,  and  she  '^  then  dies  in  giving  them 
birth."  * 

The  species  observed  living  in  Great  Britain  are  said  by  Dr. 
Johnston  to  have  the  faculty  of  easily  breaking  themselves  up  in 
pieces,  and  casting  off  from  them  the  mutilated  appendages. 

{To  he  continued,) 
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DARWINISM  AND  DESIGN. 


Few  subjects  excite  more  interest  in  thonglitfal  minds  than  the 
influence  which  modem  scientific  ideas  exert  upon  religious  belief. 
From  many  portions  of  this  subject,  the  plan  of  The  Student  would 
compel  us  to  abstain.  A  scientific  magazine  ought,  in  our  opinion, 
to  be  adapted  to  all  seekers  of  scientific  knowledge,  without  refer- 
ence to  their  creeds.  There  ought  on  the  one  hand  to  be  no 
shrinking  fix)m  an  honest  statement  of  fact  or  discovery,  and  on 
the  other,  no  attempt  to  make  them  assist  in  theological  proselytism. 
Well  educated  men  in  all  the  churches  recognize  the  importance  of 
science,  and  to  be  true  to  our  special  function,  there  should,  in 
our  pages,  be  nothing  that  can  separate  us  from  a  single  honest  and 
earnest  inquiry  into  nature's  truth. 

But  while  determined  not  to  deviate  from  this  impartial  position, 
there  are  aspects  of  Darwinisim  affecting  the  argument  of  design  in 
Creation,  to  which  we  may  advert  in  the  hope  of  clearing  away 
logical  misconceptions. 

Darwinisim  is  only  one  of  several  branches  of  a  kind  of  philosophy 
long  known  to  students  of  the  historical  developments  of  human 
^bought.  The  Darwinian  apparatus  consists  in  a  multitude  of  facts 
collected  from  an  immense  field  of  research,  and  pointing  to  particular 
methods  by  which  hereditary  changes  in  the  organic  world  may  lead 
to  the  preservation  or  extinction  of  particular  forms.  That  offspring 
sometimes  vary  from  the  parental  type,  is  beyond  dispute ;  that  such 
variations  are  sometimes  hereditary,  is  equally  beyond  dispute,  nor 
can  any  one  deny  that  when  a  modification  arises  which  gives  a 
group  of  creatures  more  power  to  fight  their  battle  of  life,  they  will 
be  benefited  thereby,  and  may  multiply  and  flourish  in  situations 
where  creatures  not  so  modified  would  die  out.  The  extent  to  which 
Darwin's  ''Natural  Selection '^  is  sufficient  to  account  for  the  changes 
that  have  occurred,  is  open  to  question.  Laws  and  principles  of 
which  we  have  as  yet  no  cognizance,  may  assume  an  importance  we 
are  not  prepared  for ;  but  no  fresh  discovery  can  invalidate  the  facts 
on  which  Darwin  and  his  followers  rely.  No  one  who  has  weeded  a 
garden  can  doubt  the  reality  of  the  ''  battle  of  life  "  which  he  pour- 
trays,  and  no  one  who  has  watched  insects  attacking  plants,  birds 
assailing  insects,  and  climate,  with  its  fluctuations,  frequently  fighting 
against  all,  can  doubt  that  the  natural  world  does  present  a  scene  of 
struggle,  in  which  the  strongest  and  the  best  protected  prevail, 
while  the  weaker  and  less  protected  have  to  give  way.     Of  course. 
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such  terms  as  ''  strong  "  and ''  weak,"  must  be  understood  in  a  wide, 
sense — a  delicately  organized  plant,  for  example,  may  be  charac- 
terized by  the  former  epithet,  when  compared  with  a  much  more 
robust  vegetable,  if  it  surpasses  the  latter  in  power  of  extracting 
nutriment  from  a  particular  soil,  or  in  withstanding  prolonged 
drought,  excess  of  moisture,  or  extremes  of  temperature.  But  the 
natural  world  is  not  made  up  of  contention  and  strife,  any  mere  than 
those  elements  constitute  the  sum  of  human  society.  Natural  adap- 
tations of  the  most  varied  and  wonderful  kinds  abound,  none  being 
more  remarkable  than  those  which  the  Darwinians  adduce.  What 
can  be  more  amazing  than  the  dependence  of  a  flower  upon  an 
insect,  so  that  the  butterfly,  moth,  or  humble  bee  is  made  the  carrier 
of  pollen  from  one  corolla  to  another,  and  an  animal  thus  provides 
for  the  perpetuation  of  a  vegetable  race.  What  savours  more  of 
design  than  the  "  mimicry  *'  which  has  been  frequently  illustrated  in 
our  pages,  a  plan  by  which  a  defenceless  creature  assumes  the  aspect 
of  a  strong  one,  a  delicate  creature  the  appearance  of  a  tough  one, 
or  a  butterfly  when  perching  on  a  twig  becomes  indistinguishable 
from  a  dead  leaf,  and  in  each  case  enemies  are  deceived,  and 
security  obtained. 

If  a  new  writer  desired  to  compile  the  most  elaborate  and  con- 
vincing series  of  design  arguments,  he  would  have  recourse  to  the 
Darwinian  armoury  for  the  most  striking  of  recently  ascertained 
facts.  Why  then  is  Darwinism  in  many  quarters  contrasted  with 
and  opposed  to  design  ?  The  answer  may  be  foand  in  the  defects  of 
the  older  forms  of  the  design  argument,  rather  than  in  any  conclusion 
that  logically  follows  from  Darwinian  speculations.  The  fundamental 
error  in  the  old,  and  in  all  popular,  as  contrasted  with  scientific, 
design  arguments,  is  anthropomorphism.  Paley's  watch  indicated  a 
human  mechanician  as  the  designer,  and  he  and  his  followers  con-* 
templated  natural  productions  pretty  much  as  if  they  were  con- 
trivances somewhat  similar  to  a  watch. 

We  firmly  believe  that  the  average  human  mind  would  arrive  by 
methods  of  natural  theology  at  the  conception  of,  and  the  belief  in, 
a  Deity ;  but  as  natural  theology  is  ordinarily  pursued  in  countries 
already  in  long  possession  of  the  leading  religious  ideas,  natural 
facts  are  rarely  studied  with  a  view  to  ascertain  whether  there  is  a 
great  superintending  mind,  but  the  existence  of  such  a  being  is 
assumed,  and  the  facts  are  studied  aflerwards.  Now,  the  existence 
of  a  Supreme  Intelligence,  endowed  with  corresponding  power, 
logically  excludes  contrivance  in  the  human  sense  of  the  word.  It 
is  all  very  weU  to  show  the  peculiar  conditions  of  breathing  in  water, 
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and  to  demonstrate  how  the  gill  of  the  fish  is  adapted  to  aerate 
blood  under  such  circumstances^  but  we  must  rigidly  exclude  the 
notion  of  difficulty  when  we  speak  of  Divine  action.  If  a  man  had 
to  make  a  piece  of  apparatus  in  order  that  he  might  oxydize  a 
substance  kept  in  water  by  means  of  the  air  that  water  containedj 
and  if  he  had  to  aocomplish  this  object  without  letting  the  water 
mix  with  the  substance  to  be  oxydized^  he  would  have  difficulties  to 
OTorcome^  and  his  success  would  be  a  manifestation  of  skill.  To 
act  with  skill  is,  however,  the  quality  of  a  finite  being,  accompUshin^ 
something  which  presents  difficulties,  and  doing  it  better  than  many 
other  beings  of  the  same  sort  could  do  it,  or  doing  it  when  others 
could  not  do  it  all.  We  never  speak  of  a  man  walking  skilfully,  if 
he  only  walks  like  ordinary  folks,  in  common  situations ;  but  if  any 
one  walks  well  on  a  narrow  wall,  or  a  rope,  or  on  slippery  ice,  then 
we  recognize  superiority,  and  we  talk  of  skill.  Now  it  is  qoite 
clear  that  if  nature  is  regulated  by  a  Great  First  Cause,  there  can, 
atrictly  speaking,  be  no  difficulty  and  no  skill  in  any  of  her  opera- 
tions. We  may  look  for  design  and  for  wisdom,  but  not  for  any 
quality  which  would  reduce  Divine  operations  to  the  level  of  human 
ones. 

Many  of  the  older  comparative  anatomists  contented  themselves 
with  regarding  animsJ  or  vegetable  organization  simply  from  what  is 
called  the  teleological  point  of  view.  They  saw,  or  fancied  they 
saw,  the  final  cause,  or  reason  why,  everything  was  done.  They 
collected  together  a  great  mass  of  information  concerning  special 
adaptations,  and  it  was  assumed  that  no  organ,  or  portion  of  an 
animal,  not  deformed,  was  without  its  special  use  to  that  particular 
creature ;  but  plain  and  palpable  facts  did  not  sustain  the  univer- 
sal application  of  this  theory.  Animals  were  found  with  rudimentary 
parts — ^bones,  for  example,  which,  if  developed,  might  have  sup- 
ported a  kangaroo-like  pouch — to  which  no  function  could  be 
assigned,  and  in  these  cases,  which  are  very  numerous,  the  doctrine 
of  special  application  broke  down.  Then  came  theories  of  "  types," 
and  if  anything  appeared  in  a  creature  that  was  not  of  any  use  to 
it,  the  explanation  was  that  the  creature  in  question  belonged  to 
a  group  all  formed  according  to  ''type,"  and  the  rudimentary, 
or  useless  part,  was  put  in  to  make  it  conform  to  the  typical 
idea,  something  like  the  procedure  of  the  old  gardener,  who  had  a 
particular  ''  type"  of  uniformity  so  strongly  in  his  mind,  that 
having  put  a  naughty  boy  in  one  comer,  he  put  a  good  boy  in  the 
opposite  one  not  to  damage  the  design.  Further  knowledge  left 
the  "  types"  high  and  dry  on  the  shores  of  metaphysical  abstraction^ 
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and  introduced  the  notion  of  descent  mth  varioiUans,  according  to 
which  the  occurrence  of  non-essential^  useless^  or  rudimentary  poiiits 
admits  of  easy  explanation. 

Descent  with  variation^  the  struggle  for  existence^  and  the  "  sur- 
vival of  the  fittest/'  may  all  be  portions  of  a  grand  scheme^  definite 
in  design  and  certain  of  accomplishment^  although  they  do  not 
coincide  with  anthropomorphic  conceptions  of  a  Divine  plan.  Those 
who  oppose  the  new  philosophy,— or  the  old  philosophy  in  its  new 
form,  if  that  phrase  be  preferred — talk  of  nature  being  in  the  Dar- 
winian conception  a  series  of  "trials  and  experiments,''  through 
which,  ailer  many  failures,  success  is  reached.  We  do  not  pro- 
pose to  enter  into  elaborate  argument  to  show  the  faUacy  of  this 
statement,  but  it  is  worth  while  to  consider  that  the  incidents 
wrongfally  named  "  trials  and  experiments''  do  not  involve  limita- 
t  tions  bf  knowledge  and  power  so  much  as  was  done  by  the  *^  con- 
trivances "  of  the  old  design  argument.  Anxiety  for  final  results 
and  impatience  at  going  through  intermediate  stages  belong  to 
man  as  a  finite  being,  and  if  he  imputes  similar  thoughts  and 
feelings  to  the  Deity,  he  may  make  a  gross  mistake.  If  a  man 
undertakes  to  make  pins  or  shoes,  he  would  be  deemed  to  fail, 
if  thousands  of  his  prodactions  stopped  short  of  completion,  but 
who  can  suppose  that  nature  fails  because  myriads  of  seeds  never 
come  to  plants,  and  thousands  of  animals  die  in  the  early  stages  of 
their  existence  ? 

Scientific  discoveries  not  only  link  other  organic  structures  of 
our  globe  together  as  one  great  unity ;  they  show  our  earth  itself 
to  be  but  a  portion  of  some  still  greater  unity,  exemplifying  a 
Divine  thought  too  vast  for  us  to  grasp,  and  yet  essential  to  be 
known  before  we  can  tell  the  meaning  of  the  constituent  parts. 
The  "  success  of  nature"— if  we  may  use  a  term  so  objectionably  an- 
thropomorphic—  is  evidently  not  moulded  according  to  human 
notions.  We  do  not  understand,  for  example,  why  the  civilization 
of  the  human  family  has  been  so  slow ;  we  cannot  tell  why  races 
are  allowed  to  die  out  without  reaching  any  high  point  of  de- 
velopment; why  nations  have  decayed,  and  other  nations  risen 
apon  their  ruins.  If  we  talk  of  '^  experiment "  when  we  speculate 
on  doctrines  of  development,  we  might  as  well  apply  the  term  to 
the  introduction  of  numerous  savage  tribes,  their  location  under 
various  circumstances,  and  to  their  rare  and  occasional  emergence 
into  civilized  life.  Or  we  might  speak  of  ''  experiments  "  in  our 
modem  European  countries  in  which  multitudes  of  individuals  struggle 
against  various  difficulties,  and  a  large  proportion  fail.     Surely  we 
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may  assame,  that  for  reasons  whicli  the  limitations  of  oar  knowledge 
prevent  us  from  understanding,  the  natural  plan  requires  a  bound- 
leas  development  of  life  in  all  forms,  and  in  all  stages,  and  with 
changes  ever  going  on.  We  can  see  a  large  amount  of  happiness 
and  enjoTment  scattered  broadcast  among  the  beings  susceptible  of 
such  sensations^  and  we  notice  also^  suffering,  decay,  and  what  we 
call  premature  death.  No  one  supposes  that  the  mouse  enjoys  being 
tormented  by  the  cat,  or  that  the  man  enjoys  the  failure  of  his  hopes, 
but  all  vicissitudes  are  contemplated  by  the  religious  faculties  as 
leading  to^  or  connected  with  some  ultimate  good.  Natural  theology 
must  not  be  discouraged  or  surprised,  because  it  meets  in  the  organic 
world  with  puzzles  similar  to  those  which  it  encounters  in  the  moral 
world,  and  doctrines  of  development  must  not  be  accused  of  intro- 
ducing difficulties  which  are  not  peculiar  to  it,  but  which  no  mode 
of  philosophizing  can  avoid,  and  which  we  cannot  expect  to  solve  ^ 
whfle  the  known  and  the  unknown  stand  in  the  relation  of  a  little 
star  and  a  great  dark  sky. 

That  certain  animals  see  because  they  have  eyes,  and  that  birds 
fly  because  they  have  wings,  are  statements  not  inconsistent  with 
the  doctrines  of  final  causes,  though  it  is  easy  to  place  them  in 
opposition  to  the  common  assertion  that  the  animals  in  question  were 
endowed  with  eyes  in  order  that  they  might  see,  and  that  the  birds 
were  gifted  with  wings  in  order  that  they  might  fly.  To  perfect  the 
design  argument  when  it  is  applied  to  elucidate  a  system  of  descent 
with  [modifications^  struggles  with  life-conditions,  and  survival  of 
the  fittest,  we  have  to  show  reasons  for  believing  that  the  changes 
which  occur  in  the  organic  world,  follow  a  law,  or  set  of  laws,  indi- 
cative of  intelligence^  and  capable  of  working  out  beneficial  results. 
At  present,  the  physiological  laws  which  determine  the  condition 
under  which  offspring  faithfully  transmit  or  depart  from  the  pecu- 
liarities of  the  parental  type  are  unknown,  and  it  is  only  a  very  small 
portion  of  the  natural  plan  that  comes  within  our  cognizance.  So 
that  we  cannot  expect  to  have  clear  information  as  to  either 
purposes  or  conclusions.  Darwin  observes,  "  however  much  we  may 
wish  itj  we  cannot  blindly  follow  Professor  Asa  Gray  in  his  belief, 
that  variation  has  been  led  '  along  certain  beneficial  lines  like  a 
stream  along  definite  and  useful  lines  of  irrigation.*  If  we 
assume  that  each  particular  variation  was  from  the  beginning 
of  skU  time  preordained,  the  plasticity  of  organization  which 
leads  to  many  injurious  deviations  of  structure,  as  well  as  that 
redundant  power  of  reproduction  which  invariably  leads  to  a 
struggle  for  existence,  and  as  a  consequence  to  the  selection  or 
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survival    of  the  fittest,  mast  appear  to  us  superfluous  laws   of 
nature/' 

We  cited  this  passage  and  remarked  upon  it  when  it  was  first 
pubh'shed  in  Mr.  Darwin's  '^  Plants  and  Animals  under  Domestica- 
tion/' His  argument  simply  reminds  us  of  a  difficulty  not  at  all 
pecuk'ar  to  natural  history  or  physiology,  but  which  encounters  us  in 
all  directions.  Evidently  ifc  is  not  the  plan  of  nature  to  reach  what 
we  call  good  ends,  without  what  look  like  breaks,  interruptions, 
and  failures.  If  speculations  on  the  modifications  of  organic  beings 
according  to  the  principles  of  Mr.  Darwin,  bring  us  into  contact 
with  many  fresh  puzzles  and  perplexities  of  this  description,  they 
also  supply  a  fresh  store  of  facts,  which  tend  to  increase  our  belief 
that  the  system  is  conformable  to  our  religious  instincts  and  moral 
nature.  No  natural  theologian  can  affirm  that  any  theory  yet  pro- 
pounded, supplies  a  satisfactory  explanation  of  all  the  moral 
difficulties,  or  intellectual  difficulties  which  stand  in  the  way  of  a 
perfect  comprehension  of  the  character  of  the  great  plan.  Why  it 
is  obviously  benevolent  in  a  thousand  directions,  and  apparently 
harsh  in  a  thousand  others,  we  do  not  Jmow,  any  more  from  Darwin 
than  we  did  from  Paley,  but  we  certainly  are  not  left  in  a  denser 
mist;  and  as  modem  researches  have  enabled  us  to  catch  glimpses  of 
a  far  wider,  more  complicated,  and  comprehensive  plan  than  the 
older  thinkers  had  any  conception  of;  we  may,  while  lamenting  the 
limitations  of  our  mental  vision,  take  comfort  in  the  belief  that  in 
the  vast  regions  of  the  yet  unknown,  there  lie  ample  satisfaction 
for  all  our  hopes,  and  ample  resolution  of  all  our  doubt.  Did 
modem  science  narrow  the  aspect  of  the  natural  plan,  doubt  would 
grow  and  faith  decrease,  but  when  we  are  led  to  consider  what  may 
be  the  requirements  of  a  system  uniform  in  character,  extending 
through  all  time,  and  comprehending  all  space,  there  is  no  wonder 
that  we  are  lost  in  any  efforts  to  solve  the  ultimate  problem  of  the 
whole. 

We  are  ouly  entitled  to  ask  of  each  science  to  unfold  its  own 
particular  truth.  The  naturalist  and  the  physiologist  or  biologist 
speculating  on  the  origin  of  life  and  species,  are  bound  to  apply  a 
strictly  logical  and  exact  method.  They  have  nothing  to  do  with  the 
suggestions  of  the  imagination,  except  to  test  them  by  comparison 
with  fact ;  or  with  the  promptings  of  the  emotions  and  feelings^ 
except  to  prevent  their  leading  reason  and  accurate  deduction  astray. 
Man  must  not  delude  himself  by  overstating  what  he  knows,  or  mak- 
ing what  he  wishes  the  measure  of  what  he  pretends  to  understand. 
Even  when  observation,  experiment,  and  reason  have  done  their  work> 
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he  must  not  expect  tbat  they  can  make  all  clear.  Were  the  obaerva- 
tion  large  enough^  and  the  reason  wide  enough,  all  darkness  might 
disappear,  but  explorations  of  nature  by  short-hved  travellers,  with 
feeble  faculties,  bound  to  a  small  spot  on  one  small  globe,  can  yield 
no  conclusive  interpretation,  but  may  help  us  to  get  nearer  to  ihe 
Source  of  Light,  if  we  allow  conviction  and  belief  to  be  sncoessirety 
modified  as  more  facts  are  understood,  and  let  the  battle  of  opimons 
be  freely  fought  out,  until  the  survival  of  the  fittest  terminates  the 
strife. 


BRITISH  HTDEOID  ZOOPHYTES.* 

Thb  season  for  sea^side  visits  has  commenced,  and  those  who  seek 
our  shores  with  some  better  purpose  than  the  cultivation  of  frivolityj 
or  the  display  of  costume,  can  have  their  attention  directed  to  no 
more  beautiful  objects  than  the  British  Hydroid  Polyps,  which  have 
found  a  worthy  historian  in  Mr.  Thomas  Hincks.  Jdhnstone's  welU 
known  '^  History  of  British  Zoophytes "  was  an  admirable  produc- 
tion for  the  period  in  which  it  was  written,  and  must  retain  a 
prominent  place  in  the  library  of  the  naturalist.  It  was,  however, 
his  function  to  treat  of  a  branch  of  science  in  a  very  incomplete 
fitate,  and  his  labours  had  the  merit  of  materially  contributing  to 
those  further  researches  and  discoveries,  which  have  rendered  it 
necessary  that  an  entirely  new  treatise  should  be  composed.  Mr. 
Hincks  was  eminently  fitted  for  this  task,  uniting  an  enthusiastic 
love  of  his  subject  with  accuracy  of  observation,  and  remarkably 
elegant  and  lucid  description. 

Making  himself  familiar  with  the  researches  of  other  naturahsts^ 
enjoying  the  assistance  of  many  of  the  most  distinguished  observers, 
and  availing  himself  of  frequent  opportunities  of  studying  the  living 
forms  in  their  native  localities,  he  has  been  able  to  bring  together  a 
great  body  of  information,  and,  for  the  first  time,  to  produce  a  satis- 
factory monograph  of  a  very  important  group,  and  his  book  will 
take  its  place  in  the  front  rank  of  natural  history  authorities.  It  is 
always  a  source  of  great  pleasure  when  we  can  recommend  a 
scientific  work  as  combiniug  exactitude  with,  hterary  merit  and 
simplicity  of  style,  and  Mr.  Hincks  deserves  no  small  praise  for  the 
care  with  which  he  has  avoided  one  of  the  besetting  sins  of  our 

•  ^A  Histoiy  of  tbo  Brittth  Hydroid  Zooyhjtet."   BjrThomM  Hln^  B.A:  2  voln 
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time,  the  endless  multiplication  and  employment  of  hard  words. 
Almost  every  author  seems  to  fancy  it  his  duty  to  invent  a  fresh  set 
of  alarming  compounds  from  Latin  and  Greek,  often  unskilfully  con- 
structed and  clumsily  applied.  As  soon  as  a  new  and  unknown  object 
is  seen,  dreadful  nicknames  are  invented  by  the  dozen  to  describe 
its  structure  and  peculiarities.  Its  real  nature,  life  history,  and 
affinities,  may  be  all  undiscovered,  but  such  trifling  fiicts  oppose  no 
obstacle  to  the  mania  for  long-tailed  word  making.  Larval  forms, 
tomsition  forms,  and  adult  forms  all  have  names  given  to  them 
before  the  relations  in  which  they  stand  to  each  other  are  known, 
jmd  when  the  student  has  been  plagued  with  a  host  of  terms  manu- 
factured without  foresight,  tiie  whole  lot  will  be  found  inappropriate, 
and  new  writers  retain  some,  invent  others,  and  leave  to  their 
followers,  again,  the  task  of  devising  fresh  appellations  to  suit 
new  theories  or  new  facts.  An  inevitable  result  of  this  craze  for 
hard  words  is,  that  their  meaning  becomes  uncertain,  fluctuating, 
or  vague»  and  it  is  much  more  difficult  for  the  student  to  learn  the 
names  than  the  properties  of  the  things  they  are  intended  to 
describe. 

Mr.  Hincks  has  written  his  book  so  simply  as  to  minimize 
difficulties  of  this  description.  He  has  only  employed  technical 
terms  when  common  words  would  not  suffice ;  he  has  clearly  defined 
those  which  he  has  used,  and  thus  rendered  his  book  a  pleasant 
companion  as  well  as  an  instructive  guide. 

The  hydroid  zoophytes  take  their  name  from  the  common  polyp, 
— ^the  hydra,  well  known  to  all  microsoopists  and  naturalists, — and 
they  offer  a  singularly  fascinating  group  for  sea-side  study,  not  only 
from  the  remarkable  beauty  of  form  and  colour  which  many  of  them 
exhibit,  but  likewise  for  the  very  curious  and  interesting  physio- 
logical problems  they  present.  In  the  hydra  we  have  a  solitary 
animal  capable  of  locomotion,  budding  off  young  ones  exactly  like 
itself,  and  at  certain  seasons  combining  sexual  elements,  forming 
true  eggs,  and  giving  rise  to  distinct  individuals.  It  is  common  to 
see  the  mother  hydra  with  her  budded  infant  still  attached,  but 
this  connection  soon  ceases,  and  nothing  at  all  resembling  a  perma- 
nent colony  is  formed. 

Amongst  the  hydroid  zoophytes  solitary  life  is  the  exception, 
and  the  rule  is  for  a  colony  to  be  formed  by  a  process  remarkably 
resembling  vegetative  growth.  A  young  polyp,  having  passed 
through  larval  stages,  usually  settles  down,  forms  a  sort  of  creeping 
root  (stolon),  and  buds  off,  one  after  another,  a  series  of  polypa  like 
itselfj  the  whole  in  many  families  aggregated  together  like  the 
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brandies  of  a  tree,  of  which  the  polyp  heads  are  the  flowers.  The 
hydroid  colony  is  composed  of  a  common  fleshy  substance,  the 
ccenosarc,  of  a  tubular  form,  composed  of  an  outer  and  inner  layer^ 
the  former  very  commonly  hardened  into  a  protecting  sheath.  The 
polyps,  or  polypites,  grow  like  branches  from  the  coenosarc  as  a 
stem.  Sometimes  they  form  a  naked  projection  from  the  end  of  a 
tube;  at  others  this  tube  is  terminated  by  a  graceful  cup  or  urn,  in 
which  the  polyp  lives,  thrusting  forth  its  tentacles  and  part  of  its 
body  at  will,  and  returning  to  its  home  for  shelter  when  wearied  or 
alarmed.  Some  nervous  connection  between  all  the  members  of  the 
colony  must  exist,  though  no  special  nerve-fibres  are  observed.  The 
whole  colony  frequently  acts  from  a  common  impulse,  though  each 
member  of  it  has  an  individual  life  and  will.  The  tentacles  of  the 
polyps  are  richly  furnished  with  curious  organs  called  thread  cells^ 
out  of  which  dart  minute  threads  simple  or  armed,  and  possessing^ 
remarkable  properties  of  poisoning  and  paralysing  their  living  prey* 
Each  polypite  or  member  of  a  polyp  colony,  in  addition  to  feeding 
himself,  contributes  to  the  nutrition  of  the  compound  whole, 
sending  streams  of  digested  particles  from  its  stomach  through  the 
common  tube.  Thousands  of  polypites  are  associated  together  in 
many  species,  and  it  is  not  uncommon  for  them  to  die  off  like 
flowers,  and  for  their  successors  to  be  reproduced  by  new  buds  from 
the  tree-like  stem. 

Illustrations  of  these  facts  may  be  easily  obtained  by  any  visitor 
to  our  coasts,  as  the  tree-like  zoophytes  aboand  on  or  under  rocks 
uncovered  at  low  water,  occur  frequently  on  shells  brought  out  by 
the  fishermen,  and  are  recognized  with  little  diflBculty  by  any  in- 
telligent observer. 

The  most  marvellous  part  of  hydroid  zoophyte  life  is  connected 
with  its  reproduction  by  true  eggs.  After  a  sufficient  course  of  bud- 
ding, the  egg  formation  takes  place.  Buds  appear  in  which  ova  and 
sperm-cells  are  developed.  The  contents  of  the  sperm-buds  reach 
the  germ-buds,  and  a  new  race  begins.  In  the  hydra  these  two 
kinds  of  buds  grow  on  different  parts  of  the  same  individual ;  but  in 
a  great  many. cases  the  function  of  sexual  reproduction  is  consigned 
to  a  special  class  of  zooids,  which  leave  the  colony  and  become  free 
swimmers  in  the  shape  of  jelly-fish  or  medusae.  The  hydroid  colony 
in  these  cases  exhibits  at  certain  seasons  two  sorts  of  individuals : 
the  polypites,  which  are  its  food  collecters  and  digesters,  and  the 
sexual  zooids,  which  are  to  found  new  colonies  by  forming  and  ma- 
turing eggs.  " 

The  sexual  zooids  are  either  fixed  or  free  :  the  latter  possessing 
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especial  interest.  No  one  could  have  expected  that  a  tree-like 
colony  of  polyps  would  bud  off  at  certain  seasons  bell-like  jelly-fish 
or  medus83,  and  it  is  no  wonder  that  the  latter  were  long  considered 
as  belonging  to  quite  another  race.  ^'  So  thoroughly/'  says  Mr. 
Hincks^  "are  their  affinities  concealed  by  the  locomotive  and 
adaptive  organs  with  which  they  are  furnished,  that  they  might 
readily  pass  for  members  of  another  tribe.  Indeed,  we  can  scarcely 
imagine  a  more  complet'O  contrast  to  the  staid  and  stationary 
zoophytes,  in  outward  form  and  habit  of  life,  than  the  medusiform 
zooid,  which  it  evolves  from  its  own  substance,  and  sends  forth 
with  the  seed  of  new  commonwealths.^'  These  objects  are  easily 
collected  in  calm  weather  by  the  tow-net  at  the  sea-side,  and  the 
smaller  ones  are  amongst  the  most  beautiful  things  the  microscope 
can  display. 

"  Gemmation,*'  we  quote  Mr.  Hincks,  ''is  not  confined  to  the 
fixed  portions  of  the  hydroid  colony;  it  also  enters  into  the 
history  of  the  free  and  locomotive  zooids.  In  many  cases  they 
manifest  the  vegetative  tendencies  of  their  tribe,  and  mulciply 
rapidly  by  budding.  Gemmation  seems  usually  to  take  place  when 
the  true  reproductive  function  is  in  abeyance.  Thus  in  the  spring 
the  gonozooid  (sexual  zooid)  of  Olavatella  develops  buds  on  the 
margin  of  the  body  between  each  pair  of  tentacles,  which  are  cast 
off  at  certain  stages  of  growth,  while  later  on  in  the  year  the 
vegetative  activity  ceases,  and  reproduction  by  ova  and  spermatozoa 
takes  its  place.  These  buds,  which  are  analogous  to  those  pro- 
duced by  the  hydra,  bear  an  exact  resemblance  when  mature  to  the 
zooid  that  originated  them.  .  •  .  The  free  zooid  after  its  detachment, 
may  pass  through  many  stages  of  growth  and  development  itself, 
and  originate  a  large  number  of  similar  organisms,  before  pro^ 
ceeding  to  discharge  its  principal  functions,  the  elaboration  of  the 
generative  elements ;  with  the  escape  and  dispersion  of  the  latter, 
its  existence,  in  all  probability,  usually  terminates." 

Although  at  first  sight  the  medusa  and  the  polyp  seem  so 
different,  resemblances  are  found  on  careful  examination ;  "  The  free 
sexual  zooid,  in  all  but  one  or  two  exceptional  oases,  may  be 
regarded  as  essentially  a  polypite,  with  its  arms  united  by  a  con- 
tractile web,  so  as  to  form  a  floral  and  natatory  organ.  Disguised 
by  its  adoptive  dress,  it  has  been  separated  from  its  kindred  under 
the  name  of  a  medusa;  it  is  in  reality  a  swimming  polypite.  When 
liberated  it  matures,  and  disperses  the  generative  elements,  and 
Ixaving  thus  fulfilled  its  function,  perishes. 

^'In  other  cases  the  gonozooids  never  become  firee,  but  remain  in 
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permanent  connection  with  tb  e  colony.  In  this  condition  they  exhibit 
many  diversities,  and  constitate  a  series  of  transition  forms  leadings 
up  to  the  highest^  in  which  provision  for  a  free  and  locomotive 
existence  is  complete.  The  embryo  of  the  Hydroida  is  all  bat 
universally  a  ciliated  body,  the  analogue  of  the  winged  seed  or 
the  plant,  which  difiuses  the  species.^^ 

The  phosphorescence  exhibited  by  the  free  medosan  zooids,  and 
by  many  of  the  tree-like  hydroids,  is  not  the  least  beautiful  or  won* 
derful  part  of  their  history.  When  any  of  the  campanularians  (8er- 
tolaria,  etc.),  common  on  our  coast,  are  freshly  dredged  up  and 
placed  in  pans  of  salt  water  in  a  dark  room,  a  brilliant  series  of 
sparks  is  shown  from  cell  to  cell  if  the  colony  is  irritated 
by  a  slight  poke  with  a  stick ;  and  sometimes  myriads  of  the  free 
zooids  illumine  the  sea  with  a  tiny  light  in  every  bell.  No  expla* 
nation  has  been  offered  of  the  precise  nature  of  this  phosphorescence^ 
which  is  evidently  ander  the  creature's  control. 

It  is  carious  to  find  the  larva  of  a  pycuogon  playing  a  cackoe 
part  to  one  of  the  hydroids,  Syneoryne  eximia.  "  At  a  very  early 
stage  of  their  existence  the  yoang  pycnogons  gain  access  in  some 
way  or  other  to  the  interior  of  the  zoophytes,  and  find  their  way 
through  the  cavity  of  the  coenosarc  into  the  budding  polypites, 
which  they  occupy,  using  them  as  nests  during  the  farther  stages  of 
their  development.'' 

In  the  preceding  remarks  we  have  endeavoured  to  present  a 
few  features  of  the  type  of  the  hydroid  zoophytes  in  a  popular  form^ 
in  order  to  stimulate  coriosity,  and  induce  fresh  students  to  observe 
them.  We  have  been  led  to  this  course  by  finding  Mr.  BjBckai'a 
book  unnsually  adapted  to  smooth  the  difficulties  of  b^pnners,  while 
satisfying  the  demands  of  more  advanced  naturalists.  He  has 
adopted  a  simple,  and  we  think,  on  the  whole,  natural'  dassification* 
He,  of  course,  accepts  Frey  and  Leuckart's  well-established  sub- 
kingdom,  Coelenterata,  and  Huxley's  class,  Hydrozoa,  with  its  three 
orders,  Hydroida,  Siphonophora,  and  Discophora.  It  is  with  the 
Hydroida  that  his  labours  lie.  First  comes  the  sub-order,  Athecata, 
in  which  the  polypites  have  no  special  cups  to  live  in ;  the  second 
sub-order  is  that  of  the  Thecophora,  or  cup-bearers,  and  lastly  come 
the  Gymnochoa,  which  have  no  polypary,  and  which  comprehend 
the  Hydridae. 

We  could  easily  have  selected  matter  from  Mr.  Hincks's  book  te 
have  shown  its  scientific  character  more  fully,  but  as  that  will  be 
taken  for  granted  by  naturalists  who  have  been  long  familiar  with 
his  labours,  we  thought  it  preferable  to  do  what  is  in  our  power  to 


▲STBOHOICKUL  K0TE8  FOB  HkJ.  279 

seoare  for  him  a  wider  class  of  readers,  who  will  be  delighted  with 
the  aid  he  gires  to  the  obaervatioa  and  stad  j  of  some  of  the  wonders 
of  oar  shores.  The  plates  which  occupy  the  second  Tolame  are  in 
the  main  good,  bat  greater  delicacy  on  the  part  of  the  engraver 
woald  hare  been  more  truthful  and  advantageous. 
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BT  W.  T.  LTVN,  B.A.,  F.BJL.S. 

Of  the  Bojal  Obaervatoiy,  Greenwich* 

Tbb  PLANTS. ' — Mbecuet  will  be  very  favourably  placed  for 
observation  about  the  end  of  the  month.  He  is  at  greatest  elon- 
gation on  the  evening  of  the  29th,  and  does  not  set  for  a  few  days 
before  and  after  that  time  until  past  ten  o'clock.  Even  so  early  in 
the  month  as  the  7th  day^  he  sets  a  full  hour  after  the  Sun,  or  at 
half-past  eight  in  the  evening.  His  northern  declination  is  very 
great,  and  he  will  be  close  to  the  Pleiades  on  the  8th^  very  near 
fi  Tauri  on  the  20th,  and  /t  Geminorum  on  the  Slst. 

Venus  is  in  superior  conjunction  with  the  Sun  on  the  morning 
of  the  dth,  and  will  begin  to  be  conspicuous  as  an  evening  star 
about  sunset  towards  the  end  of  the  month;  setting,  on  the  last 
day,  at  Sh.  86m.,  or  half  an  hour  after  the  Sun. 

Mass  continues  to  be  observable  during  the  whole  of  the  first 
half  of  the  night,  being  on  the  meridian  at  seven  o^clock  on  the 
evening  of  the  1st  day,  and  at  six  o'clock  on  that  of  the  2t)th.  He 
is  still  in  the  constellation  Leo,  and  will  be  very  near  Begulus  on 
the  15th,  and  in  conjunction  with  the  Moon  on  the  18th. 

Satqbn  now  begins  again  to  put  in  a  claim  for  attention.  He 
rises  at  the  beginning  of  the  month,  soon  after  ten  o'clock  in  the 
evening,  and,  at  the  end  of  it,  at  a  few  minutes  past  eight.  The 
rings  are  this  year  well  opened  out  for  observation.  The  planet  is 
in  the  constellation  Ophiuchus  (the  limits  of  which  here  transgress 
within  the  zodiac),  and  of  very  great  southern  declination.  He  will 
be  in  conjunction  with  the  Moon  on  the  26th  day. 

OccuLTATiONS. — The  only  phenomenon  of  this  kind  which  will  be 
of  any  particular  interest,  and  take  place  in  the  early  part  of  the 
night,  is  the  occultation  of  Begulus,  the  bright  star  in  Leo,  which 
will  pass  behind  the  Moon  (a  little  past  her  first  quarter)  for  a  few 
minutes  only  on  the  night  of  the  18th.     The  disappearance  will 
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take  place  at  one  minute,  and  the  reappearance  at  ten  minntea, 
after  ten ;  the  former  at  a  part  of  the  Moon  a  short  distance  to  the 
right  of  the  highest  in  altitude  (as  seen  in  an  inverting  telescope), 
and  the  latter  a  little  more  so ;  the  occultation  being,  in  fact,  scarcely 
more  than  a  graze. 

The  Moon. — Our  satellite  is  new  at  4h.  7m.  on  the  afternoon  of 
tho  11th  day,  and  observation  of  lunar  objects  may  therefore  com- 
mence on  the  evening  of  the  15th.  On  the  17th,  the  interesting 
regions  about  Hipparchus  in  the  centre  of  the  Moon  may  be  studied ; 
Tjcho  and  its  neighbourhood  will  be  near  the  terminator  on  the 
20th.  On  the  22nd,  Schickard,  near  the  Moon's  south  point,  and 
the  Mare  Humorum  to  the  north  of  it  will  be  observable ;  on  which 
night  also  the  brilliant  and  well-known  crater,  Aristarchus,  will 
show  indications  of  its  existence.  The  Moon  is  full  at  8h.  23m.  on 
the  afternoon  of  the  25th  day. 

New  Planet. — A  new  planet  (No.  108  of  the  minor  planets), 
was  discovered  by  Dr.  Luther  at  Bilk,  near  Dusseldorf,  on  the 
2nd  of  last  month.  This  is  the  eighteenth  which  that  astronomer 
has  detected. 

Winneckb's  Comet.* — This  comet  was  re-discovered  by  Dr. 
Winnecke  himself  at  Carlsruhe,  on  the  night  of  the  9th  of  April. 
It  was  very  faint,  but  large  and  diffused,  the  diameter  being  as  much 
as  6'  or  8'. 

The  comet  was  nearest  the  Earth  (distant  about  sixty  millions  of 
miles),  at  the  end  of  last  month,  but  will  not  pass  its  perihelion  until 
nearly  the  end  of  June.  It  will  probably  be  observable  during  the 
first  half  of  the  present  month  until  the  increasing  moonlight 
obscures  it ;  but  is  not  likely  to  be  visible  afterwards,  unless  with 
very  powerful  instruments.  At  the  beginning  of  the  month,  it  is 
still  in  tho  constellation  Leo  Minor,  its  place  being  on  the  Ist  day, 
about  R.  A.  lOh.  4m.,  N.  P.  D.  54"  10'. 

We  dwelt  sufficiently  on  its  previous  history  in  our  last  namber. 
In  our  next  we  shall  give  an  account  of  the  observations  which  may 
be  made  of  it  during  this  appearance,  so  far  as  they  are  accessible  to  us. 

*  Ab  we  stated,  io  the  January  snmber  of  Thb  Stitdbnt,  that  oar  account  of  the 
observations  of  Encke's  comet,  made  last  summer,  was  probably  nearly  complete,  it  it 
proper  now  to  notice  that  a  series  made  by  Drs.  Earn  and  Hennekeler,  at  Leiden  (an 
obsenratory  which,  under  the  direction  of  Professor  Kaiser,  has  for  some  years  pasfc 
been  extremely  active},  has  just  been  published :  also  two  observations  in  the  middle  of 
August,  by  Br.  Briinnow,  at  Dublin.  No  remarks  accompany  the  obsenrations  of  any 
particular  interest.  The  Leiden  astronomers  state  that  the  comet  was  faint,  and  difficult 
to  observe  ("  Astronomische  Nachrichten,"  No.  1747).  No  observationa  have  yet  been 
reported  from  the  southem  hemisphere. 
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CoNJBCTURED  Meteors  OF  Halley's  Combt. — ^Tho  Abbc  Falb, 
of  Graz,  in  Styria,  has  suggested  that,  if  Halley's  comet  leaves 
meteors  behind  it,  so  as  to  form,  as  some  other  comets  appear  to 
have  done,  a  more  or  less  complete  meteoric  ring  along  its  orbit, 
some  of  these  may  possibly  be  seen  to  pass  over  the  Sun's  disc 
about  the  15th  of  May,  when  the  Earth  is  in  a  line  with  the  descend- 
ing node  of  the  comet's  orbit.  He  adduces,  also,  some  instances 
in  one  or  two  years  of  dark  bodies  having  been  actually  seen,  about 
that  date,  passing  across  the  Sun.  The  description  given,  how- 
ever, of  these  appearances  by  the  observers  does  not  seem  at  all 
consistent  with  the  idea  of  their  having  really  been  meteors ;  and 
the  Abb^  is  still  more  unfortunate  in  trying  to*  connect  a  darkening 
of  the  Sun  on  the  12th  of  May,  1706,  with  the  same  cause,  he 
having  apparently  overlooked  the  fact,  that  a  solar  eclipse  took 
place  on  that  day.  Dr.  Weiss  denies  the  possibility  of  seeing 
meteors  at  all  in  such  a  position  at  the  distance  we  must  suppose 
them  to  be,  if  actually  in  the  orbit  of  the  comet.  As  this  distance 
amounts  to  no  less  than  three  millions  of  miles,  he  appears  to  be 
justified  in  this  assertion,  unless  some  of  the  meteors  are  of  a  much 
larger  size  than  we  have  as  yet  had  reason  to  believe.  Neverthe- 
less it  may  perhaps  be  worth  while  to  examine  the  Sun  closely  about 
the  time  in  question.  We  need  hardly  remind  our  readers  of  the 
necessity,  in  observing  the  Sun  for  such  a  purpose,  of  keeping  the 
eye-piece  well  in  focus ;  since  it  has  not  unfrequently  occurred  that 
persons  have  mistaken  merely  terrestrial  objects  in  a  distant  part  of 
our  own  atmosphere  for  cosmical  bodies.  If  it  requires  any  con» 
siderable  change  of  focus  to  see  distinctly  objects  on  the  Sun  from 
that  necessary  for  scrutinizing  any  part  of  the  Sun  itself,  this  is  a 
sufficient  proof  that  they  are  really  within  the  Earth's  atmosphere. 

Variable  Stabs. — The  subject  of  the  periodical  variations  of  light 
of  many  of  the  fixed  stars  being  one  of  great  and  increasing  interest, 
we  propose  to  give  each  month  the  names  of  those  stars  which  have 
been  calculated  to  attain  their  maximum  of  brightness  during  some 
part  of  it.  This  will  enable  those  possessed  of  moderate  telescopes 
to  assist  in  fixing  the  future  mutations  with  greater  accuracy. 
Ninety-five  stars  have  already  been  determined  to  have  a  periodic 
change  of  considerable  regularity  :  a  few  others  have  been  thought 
to  undergo  changes  of  irregular  period.  In  addition  to  these,  there 
are  two  or  three  instances  in  which  only  one  appearance  of  a  star  has 
been  observed,  apparently  pointing  to  the  conclusion,  that  on  that 
one  occasion  only  it  increased  so  much  in  brilliancy  as  to  become 
visible  to  us.    One  of  the  most  remarkable  events  of  this  nature  is 
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tlie  well-known  case  of  the  star  in  Corona  Borealis^  known  bA  T 
Coron»,  which  is  constantly  visible  as  a  telescopic  star  of  the  ninth 
ma^itude^  but  in  May,  1866,  suddenly  exhibited  such  an  oatbarst 
of  light  as  to  be  very  conspicuons  to  the  naked  eye,  perceptibly  chang* 
ing  the  ordinary  appearance  of  the  constellation  in  a  manner  which 
could  not  fail  to  arrest  the  attention  of  any  observer  who  regarded  it. 
Of  the  ninety -five  stars  whose  periods  have,  with  more  or  less 
accuracy,  been  determined,  thirteen  have  a  period  of  less  than  a 
month,  one  of  a  little  less  than  50  days,  three  of  about  70  days, 
one  of  a  little  less  than  100  days,  nine  between  100  and  200  days, 
twenty-three  between  200  and  300  days,  thirty-two  between  300 
400  days,  eleven  between  400  and  500  days,  whilst  those  of  the 
remaining  two  amount  to  nearly  two  years  in  length.  As  the  first 
fourteen  (for  B  Lyraa,  whose  period  is  about  46  days,  changes  by  so 
small  an  amount  as  to  be  always  visible  even  to  the  naked  eye)  may 
be  seen  every  month,  at  least  during  some  part  of  it,  we  give  a 
table  of  their  places,*  periods,  and  magnitudes  when  at  maximum 
and  minimum.  It  should  be  mentioned  that  astronomers  have 
agreed  to  denote  the  variable  stars  by  the  capital  Roman  letters, 
beginning  with  B  for  each  constellation,  and  taking  the  stars  in  the 
order  of  the  discovery  of  their  variability:  thus,  B  Sagittarii 
indicates  the  star  which  was  first  discovered  to  be  variable  in  the 
con&teUation  Sagittarius.  In  those  cases,  however,  in  which  the 
star  had  already  a  well-known  name  (as  assigned  by  Bayer  in  the 
northern,  or  Lacaalle  in  the  southern  hemisphere),  this  name  was  not 
allowed  to  be  superseded  by  the  nomenclature  of  the  vaidable  stars, 
as  confusion  might  thus  have  ensued. 
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Of  the  stars  wliose  periods  are  longer,  five  will  probably  arrive 
at  a  maximam  of  magnitude  some  time  in  the  present  month ;  but 
three  of  these  (B  Sagittal,  S  Scorpii,  and  U  Capricomi)  will,  in 
Europe,  be  above  the  horizon  onlj  during  daylight.  Of  the  two 
others,  U  Yirginis  and  B  Bootis,  we  have  a  few  words  to  say. 

U  Virginis,  E.A.  12h.  44m.  28s.,  N.P.D.  8S°  44'.  This  star 
is  calculated  to  return  to  a  state  of  mazimnm  brightness  early  in  the 
present  month,  and  will  probably  be  of  about  the  7^  magnitude  ; 
when  at  a  minimum  it  is  below  the  12  th,  and  of  course,  only  visible 
to  very  powerful  telescopes.  The  period  has  been  determined  to  be 
about  208  days,  and  maxima  were  well  observed  by  Dr.  Schonfeld* 
to  occur  on  1867  February  1,  and  1868  March  80.  The  last  maxi- 
mum must  have  taken  place  some  time  in  October  1868,  but  we 
have  not  been  able  to  learn  whether  such  was  observed.  About  tho 
end  of  April,  1868,  Dr.  Schonfeld  remarked  an  extraordinarily 
rapid  diminution  of  light;  but  in  other  respects  the  mutations 
observed  by  him  took  place  with  great  regularity.  The  slowness  of 
the  change  about  the  time  of  greatest  magnitude  makes  it  difficult 
to  fix  the  epoch  with  all  the  accuracy  desirable.  The  star  will,  at 
the  middle  of  this  month,  be  on  the  meridian  about  9  o'clock  in  the 
evening.     It  is  near  the  8rd  magnitude  star,  B  Virginis. 

E  Bootis,  B.A.,  14h.  31m.  25s.,  N.P.D.  62^  41'.  This  star 
attains  nearly  the  sixth  magnitude  when  brightest,  and  decre^es  to 
below  the  12th  when  faintest.  Its  period  is  about  228  days;  and, 
as  a  maximum  occurred  last  October,  another  may  be  looked  for 
about  the  end  of  the  present  month.  The  star  will  then  be  on  the 
meridian  about  10  o'clock  at  night.  It  is  not  far  from  the  well^ 
known  star  e  Bootis,  which  is  of  the  third  magnitude. 

The  cause  or  causes  of  the  variability  of  the  fixed  stars  is  a 
subject  on  which  we  must  for  the  present  content  ourselves  with 
conjectures.  It  is  not  likely  that  it  is  connected  with  any  change 
in  the  star's  distance  from  us,  since  not  only  would  a  change  of  this 
kind  have  to  be  enormous  in  amount  to  produce  any  considerable 
change  in  the  star's  magnitude,  but,  as  the  variable  stars  have  not 
been  remarked  to  possess  any  large  proper  motions,  we  should  have 
to  suppose  that  the  motion  producing  the  change  of  distance  was  in 
every  case  precisely  in  the  line  of  sight,  which  is  evidently  very  im- 
probable. Perhaps  of  all  the  variable  stars  the  most  remarkable,  as 
it  is  one  of  the  first  whidi  was  discovered  to  be  so,  is  Algol  or  fi 
Persei.  It  is  well  known  that  its  usual  brightness  is  what  we  have 
given  as  the  maximum,  and  that  it  only  varies  from  this  during  a 
•  **  AstTonomisoh*  Nachriohten,"  No.  1729. 
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few  hours,  after  having  maintained  it  for  a  little  more  than  two  days; 
and  that  in  these  few  hours  it  rapidly  descends  to  a  much  smaller 
magnitude  (though  still  always  visible  to  the  naked  eye)  and  after- 
wards as  quickly  regains  its  usual  brilliancy.  This  undoubtedly 
suggest  the  idea  of  an  opaque  body  passing  periodically  between  us 
and  Algol,  and  cutting  off  a  part  of  his  light ;  and  such  was  tho 
view  propounded  by  the  discoverer.  But  as  the  mutations  of  light 
of  tho  variable  stars  are  generally  much  more  regular  than  this,  or  at 
least,  where  irregularities  occur,  they  affect  the  maximum  as  much  as 
the  miuimum  brightness,  so  that  no  usual  magnitude  can  be  said  to  ex- 
ist, we  must  suppose  this  cause  of  change,  if  we  accept  it  in  the  case  of 
Algol,  to  be  only  an  exceptional  one.  There  are  then,  it  would  seem, 
but  two  other  agents  which  would  produce  such  an  effect.  One  is 
a  rotation  of  the  variable  star  upon  its  own  axis,  and  the  supposition 
that  one  side  of  it  was  possessed  of  a  higher  degree  of  luminosity 
than  the  other.  The  other  is,  some  periodic  change  in  the  actual 
light-emitting  power  of  the  star.  Now  a  rotation  of  the  stars  upon 
their  own  axes  is  by  no  means  in  itself  an  improbable  supposition  ; 
we  might  rather  say  the  reverse,  particularly  as  our  own  Son  is 
known  so  to  rotate,  though  the  length  of  that  rotation  is  considerably 
longer  than  those  of  the  periods  of  the  short-period  variable  stars, 
and  a  small  fraction  only  of  the  duration  of  period  of  those  of  long 
period.'  But  that  one  side  of  a  self-luminous  body  should  be  much 
darker  than  the  other,  does  not  appear  to  be  very  likely ;  and  with- 
out this,  no  axial  rotation  would  alone  produce  the  effects  observed. 
If,  however,  this  be,  in  the  majority  of  cases,  the  true  cause,  we  may 
expect  to  find  it  indicated  in  a  great  regularity,  both  of  the  length 
of  the  period,  and  of  the  degree  of  brightness  of  the  star  at  both 
maximum  and  minimum.  That  this  at  least  does  not  subsist  in  all 
cases,  we  already  know;  how  far  it  obtains  in  any  considerable 
number  of  cases,  we  are  not  yet  in  a  position  very  definitely  to  say. 
The  last  cause  we  mentioned,  a  change  in  the  light-emitting  power 
of  the  star,  is  one  which  no  doubt  exists  in  some  cases,  nor  can  such 
an  extraordinary  phenomenon,  as  the  outburst  for  instance  of  T 
Coronae  in  18C6,  be  well  explained  in  any  other  way.  This  cause 
admits,  of  course,  any  amount  of  irregularity  in  the  effects  it  pro- 
duces on  the  apparent  magnitude  of  the  star.  The  difficulty  is 
rather  to  understand  its  usual  considerable  regularity  of  effect  upoA 
the  variable  stars,  and  this  can  only  be  removed  by  going  a  step 
further  back  in  the  chain  of  causation,  and  explaining  what  produces 
this  supposed  chsmge  of  luminosity,  which  is  quite  beyond  what  the 
present  state  of  science  can  enable  us  to  do.    AnsHogj,  however^ 
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does  not  fail  ns  evon  here ;  and  the  diligence  of  astronomers  has 
been  rewarded  by  the  detection  of  a  regular  change  of  luminosity  in 
our  own  Sun.  Every  eleven  years  his  surface  is  less  dotted  with 
spots^  and  therefore,  more  uniformly  luminous  than  at  other  times ; 
and  this  maximum  of  luminosity  is  gradually  succeeded  by  a  minimum, 
when  the  spots  are  largest  and  most  abundant,  which  minimum  how- 
ever, there  appears  reason  to  think,  does  not  lie  exactly  half-way 
between  two  consecutive  maxima.  If  this  variability  in  the  Sun  is 
at  all  similar  to  that  of  the  stars  in  which  changes  of  magnitude 
have  been  remarked,  it  is,  however,  much  greater  in  length  of 
period  than  is  the  case  in  nearly  all  those  whose  variability  is  known 
to  possess  anything  like  regularity.  Diversity  in  similarity  appears 
indeed  to  be  the  great  law  of  nature,  and  thus  it  is,  that  analogy 
is  so  frequently  found  useful  in  scientific  inquiry.  But  it  must 
never  be  forgotten  that  this  is  an  assistant  in  research,  than  which 
none  requires  greater  caution  in  its  application.  Diligent  and 
laborious  scrutiny  and  persevering  observation  are  the  great  engines 
to  be  relied  upon  in  the  progress  of  every  branch  of  science.  The 
remark  that  we  should  be  always  ready  at  once  to  give  up  any  idea 
when  found  inconsistent  with  fact,  has  become  trite,  yet  is  scarcely 
even  now,  and  perhaps  never  will  be,  sufficiently  borne  in  mind. 

In  concluding  for  the  present  the  subject  of  variable  stars,  we 
may  be  allowed  to  remind  our  readers  that  it  is  not  only  very  inter- 
esting, but  is  especially  one  in  which  amateurs  may  do  good  service, 
and  that  with  the  aid  of  very  moderate  instrumental  means. 
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there,  but  he  saw  more  than  six  handred.  It  was  only,  however, 
in  the  course  of  the  iifteonth  ccntarj,  that  the  higher  bourgeoisie 
and  the  noblesse  began  to  intermix  on  an  equality.  This  was 
encouraged  by  Louis  XI.,  who  gave  honours  and  appointments 
to  men  of  the  burgher  class,  and  encouraged  their  wives  to  go  to 
court. 

It  is  not  to  be  concealed  that  during  all  this  time  there  had 
been  a  sinking  among  the  aristocracy,  at  the  same  time  with  the 
•  rising  among  the  bourgeoisie.  The  ch&telains  had  more  ways  of 
spending  their  wealth  on  a  large  scale,  and  their  pride,  and  love 
of  action  and  display,  led  them  into  constant  extravagance,  while  they 
had  fewer  means  of  repairing  their  losses.  After  a  certain  period  of 
feudal  history,  we  begin  to  hear  rather  frequently  of  poor  ch^te- 
lains  and  of  poor  knights,  and  we  find  them  seeking  to  enrich 
themselves  by  alliances  with  the  unaristocratic  classes,  although 
they  continued  to  regard  them  with  all  their  old  social  prejudices. 
The  story,  which  is  embodied  in  the  fabliau  of  the  Houce  Partie^ 
turns  on  an  incident  of  this  kind.  There  was  a  worthy  burgher  of 
Abbeville  who,  with  his  wife  and  only  son,  removed  to  Paris,  where 
he  was  respected  for  his  wisdom  and  courtesy.  At  the  end  of  six 
years  the  wife  died,  and  the  burgher,  left  alone  with  his  son,  began 
to  look  round  for  an  honourable  marriage  for  him.  Now  there 
were  in  the  country  three  knights  who  were  brothers,  who  were 
descended  of  high  families  both  by  father  and  mother,  and  who 
were  distinguished  in  arms ; — 

Mhs  n*aToient  point  d'eritago  But  they  had  no  inherifanee  left 

Que  tout  n'enssent  mis  eu  gage,  Which  they  had  not  put  all  in  pawn, 

Terres  et  hois  et  toneinens.  Lands,  and  woods,  and  tenements. 

Per  siurre  los  tornoiemens.  In  order  to  follow  the  tournaments. 

Bien  aroit  sor  lor  ten^ure  There  whs  upon  their  fief  quite 

Quatre  yingt  litres  k  usure,  Eighty  livres  at  usury, 

Qui  moult  les  destraint  et  eseille.  Which  much  afflicted  and  impOTorishecl 

'them. 
Sarhazan,  Fabliaux,  toI.  it.  p.  476. 

But  the  oldest  of  the  knights,  who  was  a  widower,  had  a  fair 
daughter,  who  had  inherited  from  her  mother  a  house  in  Paris,  near 
the  residence  of  the  burgher  in  question,  and  the  knights  fixed 
upon  his  son  as  a  husband  for  her,  with  a  view  merely  to  his 
father's  wealth.  The  match  was  soon  arranged,  but  the  burgher 
was  persuaded  to  pass  the  whole  of  his  property  over  to  his  son, 
on  the  understanding  that  he  was  to  live  with  him  as  one  of  the 
family.  The  sequel  of  the  story  is  intended  to  show  the  folly  of  a 
father  giving  his  property  to  his  children  before  his  death.     The 
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lady  was  proud  and  haughty,  treated  her  father-in-law  with 
disdain,  tyrannized  oyer  her  husband,  and  after  a  short  time 
forced  him  to  turn  his  father  out  of  the  house.  This  incident, 
under  different  forms,  is  rather  a  popular  story  in  the  Middle 
Ages.* 

It  was,  however,  more  frequently  with  the  agriculturist,  the 
villain,  who  sometimes  became  possessed  of  landed  property,  that 
the  impoverished  knight  sought  these  unequal  marriages  for  his 
daughters.  In  such  cases  the  match  was  never  a  happy  one;  it 
was  always  contrary  to  the  inclinations  of  the  lady,  and  often 
forced  upon  her,  and  she  was  justified  in  disliking  her  husband, 
and  proving  unfaithful  to  him.  On  the  other  hand,  the  husband, 
who  had  been  led  into  the  marriage  by  vanity  and  ambition,  and 
was  jealous  and  suspicious,  was  unkind  to  his  wife,  and  even  beat 
her.  In  the  fabliau  of  the  Vilain  Mire,  there  was  a  rich  '*'  vilain,'' 
who  was  so  miserly  that,  in  spite  of  his  riches,  he  still  continued  to 
follow  his  plough.  He  was  unmarried.  In  the  same  country  there 
was  an  aged  knight,  a  widower,  with  a  beautiful  and  courteous 
daughter,  but,  as  he  was  poor,  nobody  offered  to  marry  her.  So 
the  friends  of  the  vilain  addressed  themselves  to  the  knight,  and 
he  consented,  and  the  damoiselle  yielded  to  her  father's  will,  and 
was  married  to  him.  The  vilain  soon  repented  of  what  he  had 
done,  became  jealous  of  his  wife,  and  ill-treated  her.  The  manner 
in  which  she  revenged  herself  is  identical  with  the  story  of 
Moliere's  "  Medecin  malgr^  lui.^'  The  elegant  little  poem  of 
''La  Chatelaine  de  Saint  Gille,'*  printed  in  Barbazan  (Fabliaux, 
vol.  iii.,  p.  869),  tells  of  a  young  damsel,  daughter  of  a  ch&telain, 
whose  lover  is  the  son  of  a  count,  but  who  is  forced  by  her  father 
into  a  marriage  with  a  rich  vilain.  In  this  case  the  damsePs  grief 
is  told  with  much  force,  and  she  does  not  conceal  her  feelings  fi'om 
the  priest. 

*  In  one  of  the  Tersions  told  in  Latin  in  my  ''Selection  of  Latin  Stories,"  p.  28, 
the  deeerted  father  makee  his  reappearance  with  a  chest,  and  ii  reinstated  in  hia  place 
in  the  household,  in  the  belief  that  it  is  filled  with  treasure,  and  cherished  till  his 
death,  when,  on  opening  the  chest,  it  is  found  to  contain  nothing  but  a  mallet,  or 
beetle,  with  the  folloiring  inscription  in  English  rhyme,  which  became  proTcrbial  :^ 

Wjht  suylc  a  betel  be  he  smyten.  With  such  a  beetle  be  he  smitten, 

That  al  the  werld  hyt  mote  wyten,  That  all  the  world  it  may  know. 

That  gyf ht  his  sone  al  his  thing.  That  gires  his  son  all  his  property, 

And  goht  hym  self  a  beggyn.  And  goes  himself  a  begging. 

We  might  be  led  to  suppose  that  such  treatment  of  parents  by  their  children  was  not 
uncommon  in  the  Middle  Ages. 

VOL.  III. — NO.   IV.  U 
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**  Biangr^  moi  Toir  je  Vayerai  j 
Hdt  j^  foi  ne  li  porteni. 
Sire  preftrefly  bien  le  ■aohiex.'* 
"  n  ne  me  chaut  que  yous  faciez/' 
Dist  li  preetreB,  **  je  tomb  espouBe." 


'^Igainet  my  will  tmly  I  thall  hare 
But  I  will  not  engage  mj  £uth  to  him. 
Sir  priest,  be  well  assured  of  it." 
*'  I  eare  not  what  joa  do," 
Said  the  priest,  **  I  esponse  70a." 


But  the  marriage  was  hardly  concluded  when  the  lover  made  his 
appearance^  seized  upon  the  bride  in  the  vilain's  hall^  and  carried 
her  away  on  his  palfrey.     I  might  easily  multiply  examples  of  these 

unsuitable  marriages  between  mem- 
bers of  the  aristocratic  and  of  the 
unaristocratic  classes. 

In  fact,  the  separation  between 
them,  however  it  might  be  broken 
into  in  practice  from  time  to  time, 
became  wider  than  ever  in  theory. 
The  lady  of  the  castle  could  not  bear 
to  think  that  the  fair  bourgeoise  wore 
a  dress  like  her  own,  or  of  the  same 
materials,  or  adorned  with  similar 
jewellery.  For  a  long  time,  in  ac- 
cordance with  these  prejudices,  the 
dress  of  the  burgher  women,  however 
high  their  family  might  stand  in  riches 
or  in  municipal  rank,  continued  to  be 
plain  and  simple,  and  perhaps  nearly 
uniform.  Such  was  the  case  with 
Aelis,  the  wife  of  Jean  Sarrazin,  of 
Paris,  mentioned  above,  the  simplicity 
of  whose  costume,  no  doubt  that  of 
the  bourgeoise  of  her  time,  was  seen 
in  her  monumental  effigy  in  the  abbey 
of  St.  Victor.  She  died  in  1293. 
In  spite  of  the  high  political  position 
of  her  father,  and  the  high  municipal 
functions  of  her  husband,  she  wears 
the  costume  of  her  class;  no  fur,  no 
gold  or  silver  tissue,  appear  on  the 
materials  of  her  g^arments,  and  the 
only  ornament  on  her  costume  is  the  clasp  of  her  mantle,  which  is 
formed  of  a  small  gold  chain,  at  the  two  ends  of  which  are  two 
precious  stones  mounted  in  gold.  We  have— or  rather  had — 
another    example   of  a  lady  of  municipal  rank  in  the  effigy  of 


A  LABT  OV  THX  BUBaHlB  0LAB8. 


WOMANKIMTD   0UTSI1>E   THE   FEUDAL   CASTLE. 


291 


Hermessende  de  Ballegnj^  the  vrife  of  Ren^  de  la  Porte^  a  bour- 
geoise  of  Senlis,  who  died  in  1284,  This  effigy  was  once  to  be 
seen  in  the  cloister  of  the  abbey  of  Ghaalis.  She  was  clad  in  a 
long  robe,  the  train  of  which  she  held  up  under  her  left  arm.  A 
mantle  lined  with  fur  descended  to  her  feet.  Her  head  was  en« 
veloped  with  a  flat  veil,  from  which  issued  two  fillets.  She  had 
long-rounded  shoes. 

The  earlier  illuminated  manuscripts  furnish  us  with  few  figures 
which  can  be  identified  as  representing  individuals  of  the  burgher 
class.  Those  here  given  of  a  lady  and  her  child  are  taken  from 
a  French  manuscript  of  the  closing  years  of  the  thirteenth 
century,  preserved  in  Paris,  and  evidently  represent  persons  of  the 
better  class  of  municipal  society.  The  lady  wears  a  plain  tunic,  or 
robe,  descending  to  the  feet,  and  a  head  dress  of  an  equally  simple 
character.  The  second  of  our  cuts  is  taken  fix)m  an  English  source, 
the  manuscript  now  so  well  known  as  Queen  Mary*s  Psalter  (MS. 
Reg.  2  B.  VII.)  which  belongs  to  the  beginning  of  the  fourteenth 
century.  In  the  original  it  forms 
part  of  a  group  representing  the 
relatives  of  Thomaa  Beoket,  when 
driven  into  exile  by  King  Henry 
II.,  making  their  way^on  foot  to- 
wards the  sea.  Becket's  family, 
as  it  is  well  knowuj  were  citizens 
of  London,  and  the  English  cos- 
tume of  the  class  as  shown  here, 
is  identical,  or  very  nearly  iden- 
tical, with  that  of  the  bourgeoisie 
of  Prance,  as  represented  in  the 
last  cut.  However,  at  this  period, 
it  had  for  some  time  been  found 

more  and  more  difficult  to  restrain  the  increasing  desire  of  the 
women  of  the  towns  to  imitate  the  extravagance  in  dress  of  the 
lady  of  the  castle.  This  is  sufficiently  strongly  indicated  in  the 
literature  of  France,  but  we  have  not  the  materials  to  trace  it  with 
equal  distinctness  in  England.  The  young  wife  of  the  carpen;ter, 
in  Chaucer's  '^Milleres  Tale,''  is  described  as  one  of  the  more 
coquettish  of  her  class,  and  the  poet's  description  of  her  costume  is 
well  known. 

Fair  was  the  jonge  wyf,  and  thirwithal, 

As  eny  weeil  hir  body  gent  {elegant)  and  emal, 

A  Beynt  (gWdk)  ache  wcred,  barred  (striped)  tX  otwXk ; 

In  barmHsloth  {ppron)  eek  as  whit  at  morne  mylk 
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Upon  hir  lendes  (hint),  ful  of  many  a  gore  (pleat) 
Whit  was  her  amok,  and  browdid  (embroidered)  ol  before, 
And  eek  bjhjnde  on  hir  coler  aboute, 
Of  cole-blak  silk,  withinne  and  eek  withoute, 
The  tapes  of  hir  white  yolaper 
Weren  of  the  same  ante  of  hire  ooler  ; 
Hir  filet  brood  of  silk  j-set  ful  heye. 
#  •  •  •  • 

*  And  by  hir  gurdil  hjng  a  purs  of  lethir. 

Chancer,  Cant.  T.,  I.  8233. 

No  doubt  the  popular  literature  of  the  feudal  period  would 
furnish  materials  for  a  much  more  elaborate  description  of  the 
costume  of  the  bourgeoise  at  different  dates^  but  the  figures  here 
given  will  be  suflScient  for  the  present.     Our  third  cut  is  taken 
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from  a  manuscript  of  the  fourteenth  century  in  the  British  Museum 
(MS.  Reg.  20,  C.  VII.,  fol.  32),  and  forms  part  of  a  group  of 
burghers  walking  in  the  street. 

In  the  next  cut  we  sink  a  little  lower  in  the  scale,  and  introduce 
an  example  or  two  of  what  may  be  taken  to  be  the  populace  of  the 
medisBval  town,  given  by  Louandre  from  an  illuminated  manuscript 
of  the  "Morality  du  Jeu  des  Echecs,'*  in  the  Royal  Library  at 
Brussels.  The  colours  of  the  costumes  are  here  rather  bright  and 
varied.  The  woman  to  the  left,  who  carries  her  infant  in  swaddling- 
clothes,  as  was  then  the  custom,  wears  a  red  robe,  or  gown,  and 
has,  like  the  carpenter's  wife  in  Chaucer,  a  white  apron.  Her  head- 
dress is  white ;  and  the  envelope  of  the  baby  is  white  with  blue 
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swathes.     The  female  on  the  right  has  a  grey  dress,  and  a  green 
head-covering,  and  her  stockings  are  yellow,  and  her  boots  grey. 


▲  GBOUF  OF  THE  POPULACE. 


Of  the  social  life  and  character  of  the  women  of  the  higher  and 
more  educated  class  of  the  bourgeoisie,  the  details  we  possess  are  not 
abundant,  but  a  general  idea  may  be  formed  from  a  perusal  of  the 
"M^nagier  de  Paris,"  which  I  have  so  often  quoted.  For  our  know- 
ledge of  Womankind  among  the  mass  of  the  population  of  the  town 
we  must  look  to  the  fabliaux  and  popular  tales,  to  the  farces,  and  to 
the  popular  literature  generally,  and  there  we  shall  find  it  pictured 
pretty  fully,  and  it  must  be  confessed  in  not  very  amiable  colours. 
The  generality  of  the  burgher  women  are  represented  as  ill  edu- 
cated, coarse  in  language  and  manners,  and  violent  in  temper. 
They  tyrannize  over  their  husbands,  and  beat  them,  and  are  often 
beaten  in  their  turn.  They  loved  gadding  about.  This  is  perhaps 
easily  understood,  when  we  consider  that  town  life,  as  far  as  the 
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male  sex  was  concerned^  was  very  much  oufc-of-doors,  and  that  the 
women  were  left  to  themselves^  and  therefore  sought  society  among 
themselves^  and^  as  they  had  not  this  at  home,  they  sought  some 
common  place  of  meeting.  This  place  was  the  tavern,  which,  in 
the  medisBval  town,  was,  there  C€ui  be  no  doubt,  the  great  place  of 
resort  for  both  sexes.  An  early  satirical  writer,  quoted  from  a 
manuscript  in  private  hands  by  N.  Achille  Jubinal,  telling  of  the 
tricks  employed  by  the  tavemers  to  cheat  their  customers,  says 
that  thus  they  enrich  themselves  : — 

Qant  les  damei  de  la  oit^  When  the  daniM  of  ibt  oi^, 

Ainz  q'au  moustier  ou  ati  ratafohie,  Befora  going  to  ehoirch  or  to  market, 

Vers  la  tareme  aa  mating  Towards  the  tavern  in  the  morning 

Yenent  trotant  le  petit  paM.  Come  trotting  with  short  step. 

The  love  of  the  bourgeoise  hv  the  tavern  is  continually  alluded  to 
by  the  early  popular  writers.  In  one  of  the  French  black-letter 
farces  of  the  fifteenth  century^  a  joker  of  the  time  is  introduced^ 
boasting  of  the  wonderful  inventions  he  has  made,  and  among  them 
is  a  metibod  to  make  women  hold  their  tongues ;  this  is,  by  giving 
them  plenty  to  drink. 

BaiUet4etir  k  boire. 
Oar  je  eroy,  tandiB  qu'ilz  beyrentt 
Qite  alors  point  Us  ne  parlerent. 

<*  Faroe  NouTelle  de  Jenin  Landor^" 

These  farces  were  first  made  to  enliven  the  dull  mysteries,  or*  reli- 
gious plays>  with  which  the  medieeval  clergy  sought  to  edify  their 
congregations  on  certain  occasions.  When  the  hearers  appeared  to 
be  too  much  wearied  with  the  religious  piece,  or  when  it  was  judged 
probable  that  they  might  be,  one  of  those  farces  was  introduced 
between  the  scenes,  the  subject  usually  taken  from  vulgar  life.  Thus 
in  the  middle  of  the  religious  play  of  the  Life  of  St.  Fiacre,  printed 
by  M.  Jubinal  from  a  manuscript  of  the  fifteenth  century,  a  farce  is 
introduced — cy  est  interposi  une  farsse,  according  to  the  stage 
direction  in  the  manuscript,— *the  subject  of  which  is  a  scene  of 
popular  life,  the  characters  being  men  of  the  country  instead  of  the 
town,  but  in  this  particular  characteristic  their  manners  appears  not 
to  have  differed.  A  scuffle  has  taken  place  between  a  yeoman,  a 
sergeant,  or  bailiff,  and  a  brigand,  in  which  the  sergeant's  arm  is 
broken.  T^e  wives  of  the  bailiff  and  yeoman  meet  in  another  scene, 
and  the  latter  tells  the  former  of  her  husband^s  mishap,  at  which 
she  expresses  her  joy,  inasmuch  as  he  had  beaten  her  severely  the 
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night  before^  and  she  hopes  he  may  be  disabled  from  doing  it  again. 
The  yeoman's  wife  then  proposes  to  adjonm  to  a  tavern : — 

Ma,  Buer,  je  Bcay  one  tayerne,  Sister,  I  know  a  tayem, 

Oti  il  a  un  moult  tj  friant.  Where  there  is  a  wine  so  dainty, 

Qa'ik  touz  corps  fiut  le  cuer  riant  That  to  all  bodies  it  makes  the  heart  laugh 
Qui  en  afalle.  Who  drinks  of  it. 

Accordingly^  they  proceed  to  the  tavern^  and  address  themselves  to 
the  hostess : — 

Tayemi^re,  si  Diex  yons  yoie,  Hostess,  with  Q-od's  blessing, 

Bn  L  lien  priy^  nous  metez^  Put  us  in  a  priyate  room, 

Puis  h  boire  noos  aportez.  And  then  bring  us  to  drink. 

So  the  women  are  shown  into  a  private  apartment,  and  are  served 
with  wine;  and  here  they  enter  into  a  rather  free  conversation 
on  the  characters  of  their  husbands^  not  much  to  the  advantage 
of  the  latter.     Says  the  wife  of  the  bailiff : — 

Vous  buyr^  tout  premidrement,  Tou  shall  drink  first  of  all, 

Commdre,  yous  estes  Tain^.  Qossip,  yon  are  the  elder. 

Aussi  m'ayez  aport^  Moreoyer  yon  haye  brought 

Lanouyellepremidrement  The  news  first 

Be  mon  mary  qui  malement  Of  my  husband,  how  he  is 

Est  atoum6 ;  j'en  ay  grant  feste,  In  eyil  plight ;  I  am  in  great  joy. 

Je  youldroie  qu'eust  la  teste  I  wish  he  had  had  his  head 
Parmy  brisi^.  Entirely  broken. 

However,  it  turns  out  that  the  bailiff's  hurt  was  not  so  great  as 
had  been  supposed;  and  the  drinking-room  was  not  so  secret; 
but  the  women  are  alarmed  soon  after  by  seeing  their  husbands 
approach  the  tavern.  They  arrive,  find  their  wives,  and  beat  them, 
and,  as  their  wives  are  very  ready  at  defending  themselves,  the  farce 
ends  in  a  general  scuffle.  Such  was  burgher  life  in  one  of  its  lower 
phases. 

There  was  another  establishment  peculiar  to  the  mediaeval  towns 
which  formed  a  favourite  resort  to  the  townswomen.  All  the  Boman 
towns  of  any  importance  had  their  public  baths,  their  thermae,  for 
which  the  popular  name  at  the  close  of  the  Boman  period  appears  to 
have  been  stuphcBj  or  some  word  nearly  resembling  it.  The  baths 
continued  in  the  towns  through  the  middle  ages>  and  the  same 
popular  name  was  adopted  both  into  the  Bomane  languages  and  into 
the  Teutonic.  They  were  called  in  Italian  attffe,  in  Proven9al  estubaa, 
and  in  French  eatuvesj  or,  in  a  later  orthography,  Stuves ;  in  our  own 
Anglo-Saxon,  the  word  had  taken  the  name  of  stofa,  and  in  the 
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German  dialect  of  the  middle  ages,  that  of  stohe  or  stove.  In  Eng- 
lish, tho  word  took  the  form  of  styves,  or  stuwes,  modernized  into 
stewa,^  The  women  of  the  mediasval  towns  appears  to  have  spent 
much  of  their  time  in  these  estaves.  They  met  there  as  to  a  party 
of  amusement,  and  often  clubbed  together  provisions  to  make  a 
'^bancquet/'  much  in  the  manner  of  the  fashionable  pic-nics  of 
the  days  of  George  III.  The  earlier  French  popular  literature 
introduces  us  to  the  scenes  which  occurred  on  these  occasions,  but  they 
are  so  coarse  and  disreputable  that  I  will  not  venture  to  describe 
them  here.  In  the  manner  in  which  they  were  conducted,  these 
establishments  offered  so  many  facilities  to  discreditable  intrigues^ 
that  they  became  known  as  houses  of  ill-fame.  They  continued  to 
exist  in  France  until  rather  a  later  period;  in  London,  they  were 
suppressed  by  King  Henry  VIII.  in  1546.  The  name  is  now  only 
known  in  a  bad  sense.  In  principle  they  were,  of  course,  the  repre- 
sentatives of  the  modem  Turkish  bath,  and  came  originally  from  the 
same  source. 

The  tone  of  society  in  the  towns,  as  revealed  by  these  scenes  in 
the  estuves,  was  extremely  gross,  and  the  language  the  women  use, 
and  the  subjects  of  which  they  talk,  would  not  bear  repetition  at  the 
present  day.  This  was,  no  doubt,  less  the  case  with  the  higher  class 
of  the  bourgeoisie,  though,  in  the  Menagier  de  Paris,  the  women  of 
this  class  are  expressly  warned  against  the  use  of  obscene  words  and 
expressions.  Morality,  too,  appears  to  have  been  at  a  low  ebb, 
and  the  burgher  women  are  represented  as  engaged  continually 
in  low  intrigues,  and  as  too  often  faithless  to  their  husbands. 
Various  circumstances  conduced  to  this  state  of  things.  The  women 
of  the  towns,  and  of  the  common  class  in  the  country,  were  left  much 
to  themselves,  and  were  perhaps  on  that  account  more  exposed  to 
corruption.  But  the  literature  of  the  feudal  ages,  its  tales  and 
fabliaux,  its  satires,  as  well  as  the  more  serious  records  of  social 
history,  unite  in  destroying  any  doubt  which  might  remain  on  our 
minds  that  the  Romish  priesthood,  deprived  of  the  privilege  of 
marriage,  were  the  great  corrupters  of  female  morality.  This  was 
chiefly  the  case  outside  the  walls  of  the  feudal  castle.  The  clergy 
within — the  chaplains  of  the  feudal  chieftain — were  too  widely  sepa- 
rated in  social  level  from  the  ladies  of  the  household,  and  too  close 
under  the  observation  of  the  lord  and  his  knights  and  esquires,  to  be 
of  much  danger.  It  was  the  pai^sh  priesthood  especially,  who  mixed 
with  their  parishioners  on  a  footing  of  equality,  and,  in  fact,  belonged 

*  It  may  be  well  to  state,  that,  from  this  word  are  deriTed  the  EDglish  word  «fnr' 
and  itav0,  and  the  modem  French  word  Stuve  (a  store). 
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generally,  by  blood,  to  the  same  class,  who,  armed  with  what  I 
cannot  but  consider  as  the  demoralizing  system  of  auricular  con- 
fession, were  the  great  underminers  of  the  social  morals  of  the 
middle  ages.  In  the  popular  stories  of  the  time,  every  woman 
almost  has  a  priest,  or  a  '^  clero,^'  or  a  monk  for  her  lover,  and  not  a 
few  of  the  stories  turn  upon  the  alliance  or  rivalry  of  clergy  and  laity 
in  the  same  pursuit.  Moreover,  a  very  considerable  portion  of  the 
clergy,  down  to  a  very  late  period,  so  far  set  the  regulation^  of  the 
Church  at  defiance,  that  they  lived  with  concubines,  who  were 
acknowledged  by  the  parishioners  as  their  wives,  and  were  com- 
monly spoken  of  as  the  '^  priestesses,''  who  were  considered  as 
holding  rather  a  high  position  in  the  popular  society,  and  whose 
children  were  proud  of  their  descent.  The  wife  of  Chaucer's  Millar 
of  Trumpington,  was  daughter  of  the  parson  of  the  town.— 

A  wyf  he  hadde,  come  of  noble  kyn  ; 

The  panoun  (parson)  of  the  toun  hir  fader  was. 

Chaucer,  Cant.  T.,  1.  8940. 

and  it  is  added  immediately  afterwards, — 

And  8che  was  proud  and  pert  as  is  a  pje  (a  magpie). 

•  «  •  •  • 

Ther  durste  no  wight  {creature)  clepe  (ca^Q  hir  but  madame ; 
Was  noon  so  hardy  walkyng  by  the  weje, 
That  with  her  dorste  rage  or  elles  pleje. 

The  priests'  wives,  or  priestesses  {prelressea),  formed  quite  a  class 
in  mediaeval  society,  although  they  were  not  acknowledged  by  the 
church. 

The  stories  and  satires  generally  describe  the  wife  of  the  burgher 
as  ill-tempered  and  quarrelsome,  and  as  living  more  or  less  at  discord 
with  her  husband,  and  she  often  beats  him  and  tyrannizes  over  him. 
They  are  usually  jealous  of  each  other.  The  woman's  work  is 
spinning,  which  was  equally  the  case  among  the  inhabitants  of  the 
country ;  for  this  seems  to  have  been  looked  upon  as  the  natural 
occupation  of  Womankind.  In  the  fablian  of  Barat  and  Haimet, 
belonging  apparently  to  the  thirteenth  century,  a  robber  in  the 
country  entering  one  day  the  house  of  a  man  who  was  absent  in  the 
wood,  finds  his  wife  at  home  spinning. 

Sa  fame  ont  troT^  fllant. 

The  women  assembled  together  at  their  work,  just  as  they  did  in  the 
^tuves  or  baths,  brought  their  provisions  and  made  pic-nics,  and 
thus  often  spent  their  long  evenings,  gossiping  over  their  work, 
talking  of  the  doings  of  their  husbands,  telling  scandalous  stories  of 
their  neighbours,  and  discussing  miscellaneous  subjects  connected 
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with  their  superstitions  and  popular  prejudices.  The  conyersation 
supposed  to  have  taken  place  on  one  of  these  occasions  was  formed 
in  the  middle  of  the  fifteenth  century  into  that  most  curious  of  early 
popular  books,  "  Les  Evangiles  des  Quenouilles/^  The  Gospels  of 
the  Distafis.* 

The  illuminations  of  the  manuscripts  furnish  us  with  few  illus- 
trations of  the  social  life  of  the  yeomanry  or  of  the  peasantry  during 
the  period  I  am  now  describing.  It  appears  to  have  been  leas 
known  to,  or  to  have  been  regarded^  more  contemptuously  by,  the 
mediaeval  artists  than  that  of  the  other  classes.  The  accompanying 
cut  is  taken  from  a  manuscript  of  the  Dance  of  Death  of  the  fifteenth 


^  —  ^ 
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century,  in  the  Imperial  Library  in  Paris.  It  represents  a  country 
labourer  and  a  village  woman  of  the  fifteenth  century.  The  female 
has  a  grey  dress,  with  a  brown  apron,  and  she  has  red  sleeves  over 
those  of  the  dress.  Her  head-covering  is  white.  She  carries  a 
basket,  which  appears  to  contain  bottles,  on  her  head,  just  as  it 
would  be  carried  by  many  a  woman  of  the  peasantry  at  the  present 
day,  and  she  carries  another  basket  on  her  arm.  The  illuminator 
probably  intended   to    represent  her  coming  from,  or  going  to, 

*  A  Ttiry  nice  edition  of  this  book  hat  been  pnblif  bed  in  Paria  in  the  Biblioth^ue 
Elserifiennei  and  may  be  had  at  a  modenite  prioe. 
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market.  Her  companion  has  a  puce  coat,  with  pink  lining  and  blue 
breeches,  and  his  hat  is  orange  and  blue.  His  stockings  are  pink, 
and  his  sleeves  red.  Our  next  cut  is  taken  from  a  manuscript  in  the 
British  Museum  (MS.  Harl.,  No.  2278,  folio  75,  r°),  also  of  the 
fifteenth  century,  but  executed  in  England,  and  containing  Lydgate^s 
metrical  history  of  the  life  and  miracles  of  St.  Edmuhd  the  Martyr. 


A  inOMAK  AND    HIS  WIFE. 

It  is  intended  to  illustrate  one  of  the  nuracles  performed  by  ihe 
saint,  and  represents  a  countryman  and  his  wife,  who  were  the 
subject  of  it,  sitting  together  in  their  cottage.  To  judge  by  the 
elegance  displayed  in  the  small  house  and  its  furniture,  we  may 
suppose  the  couple  to  be  intended  for  a  respectable  yeoman  and  his 
wife.    Their  dresses  are  both  white. 

Whoever  would  form  a  true  notion  of  the  condition  and  manners 
of  the  rural  population  during  the  middle  ages,  must  read  the 
"  Propos  Rustiques,  Balivemeries,  Contes,  et  Discours  d^Butrapel,'' 
of  Noel  du  Fail.    They  form  a  charming  picture  of  rustic  life,  com- 
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posed  by  a  gontleman  of  Britanny  towards  the  middle  of  tte  six- 
teentli  century ;  but  they  no  doubt  represent  social  life  as  it  had 
existed  in  the  country,  with  very  little  change,  through  the  feudal 
period.  The  peasant  was  not  ill  at  ease;  he  was  neither  hard 
worked  nor  starved,  nor  oppressed  in  a  manner  which  would  be 
personally  painful,  and,  with  religious  feasts  and  holidays,  he  was 
indulged  with  frequent  occasions  for  festivity.  As  the  peasantry- 
were  in  an  entirely  servile  condition,  attached  to  the  ground  on 


▲  DANCE  OV  SHEFHEBDS. 


which  they  were  bom,  they  must  have  been  more  or  less  rude  and 
uncultivated  in  their  manners  and  character.  One  class,  however,  the 
shepherds  and  shepherdesses,  are  described  as  an  exception  to  this. 
Pastoral  life  would  seem  to  have  had  the  eflTect  of  softening  down 
the  character  of  those  engaged  in  it,  and  they  appear  to  us  as 
passing  their  days  in  quiet  happiness,  occupied  in  weaving  chaplets 
of  flowers  and  leaves  foe  each  other^s  heads,  the  shepherd  making 
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love  to  his  slieplierdess,  and  the  latter  testifying  to  her  attachment 
for  her  swain.  Our  cut  represents  a  dance  of  shepherds  and  shep- 
herdesses, taken  from  a  manuscript  Livre  d^Heures  of  the  fifteenth 
century,  preserved  in  the  BibKotheque  Imperiale  in  Paris  (No.  1173, 
Lat.),  said  to  have  beenr  executed  in  Flanders.  In  the  original  it 
forms  part  of  the  scene  of  the  Annunciation,  and  represents  a  group 
of  shepherds  and  shepherdesses  engaged  in  a  carole,  or  dance, 
round  a  tree.  The  damsel  to  the  right,  with  the  chaplet  on  her 
head,  is  evidently  the  belle  of  the  party. 

It  is  a  curious  fact  that  almost  all  ages,  and  almost  all 
countries,  have  agreed  in  clothing  the  pastoral  life  in  poetic  form 
and  sentiment.  How  this  feeling  arose,  it  is  difiBcult  to  explain,  but 
we  know  that  it  was  eminently  the  case  among  the  Greeks  and 
Romans.  This  pastoral  sentiment  appears  to  have  been  carried 
into  the  mediasval  literature  of  Western  Europe  through  the  poetry 
of  the  Proven9als,  of  which  it  appears  to  have  formed  a  part  in  the 
earliest  ages  of  its  history.  We  find  pastoral  poets  among  the 
small  number  of  trobadors  who  lived  before  the  middle  of  the 
twelfth  century,  and  they  belong  evidently  to  a  class  which  had 
existed  long  before.  But  feudalism  introduced  into  this  pastoral 
poetry  a  new  and  very  characteristic  element.  The  type  of  the 
medisdval  shepherd  and  shepherdess  is  Bobin  and  Marion.  The 
latter  is  seen  during  much  of  her  time  seated  alone,  making  a 
chaplet  for  her  Bobin  or  for  herself,  or  engaged  in  some  other 
rustic  occupation,  and  watching  her  flocks.  Then  comes  a  knight, 
a  chfttelain,  perhaps  some  great  baron,  riding  over  the  land.  He 
considers  the  shepherd  maiden  as  his  right,  addresses  himself  to 
her,  and  seeks  to  overcome  her  virtue  by  persuasion  or  by  force. 
Sometimes  she  yields  easily,  and  perhaps  he  carries  her  away.  At 
other  times  she  resists,  or  at  least  is  overcome  only  by  degrees,  or 
by  personal  violence.  Or  sometimes  her  Bobin,  with  a  sufficient 
number  of  his  companions,  comes  to  the  rescue,  and  the  intruder  is 
obliged  to  relinquish  his  prey.  It  is  the  knight  himself  who  always, 
in  the  Pastoral,  relates  the  adventure,  whether  it  were  to  his  ad^can- 
tage  or  not.  As  poetical  compositions,  these  feudal  pastorals  are 
extremely  elegant  and  graceful.  A  certain  number  of  these  '^  Pas- 
tourelles,'^  as  they  are  called,  are  preserved,  two  or  three  in  Pro- 
vencal, and  therefore  belong  to  the  south  of  Franoe,  but  the  greater 
proportion  are  composed  in  the  language  of  the  north.  These 
belong  to  the  thirteenth  century.  Adam  de  la  Halle,  a  writer  of 
that  century,  a  native  of  Arras,  has  lefb  us  a  sort  of  dramatic  pas- 
toral, ''  The  play  of  Bobin  and  Marion^'  {li  Qieus  de  Bobin  et  de 
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Marion),  which  gives  quite  a  charming  picture  of  pastoral  life  in  this 
poetic  point  of  view.  At  the  opening  of  the  scene,  Marion  sits 
meditating  on  her  afifection  for  Bobin,  when  a  knight  rides  up  and 
pays  his  addresses  to  her  somewhat  rudely.  She  resists,  and  ulti- 
mately, after  several  amusing  incidents,  the  knight  is  driven  away. 
The  shepherds  and  shepherdesses  then  elect  a  king,  and  join  in  a 
game  of  questions,  in  the  course  of  which  Robin  is  condemned  to 
embrace  his  Marion,  and  the  following  description  of  the  maiden^s 
coyness,  and  the  somewhat  grotesque  compliment  paid  to  her  by  her 
lover  open  a  new  scene : — 


Li  Eois. 
Ya,  s'aoole  dont  Marion 
Si  donohement  queil  li  plaise. 

Mabioks. 
AuTar  dou  sot,  a'il  ne  me  baise ! 

BoBnrfl. 
Ceriea,  non  fao. 

Mabionb. 

YouB  en  ment^. 
Encore  i  pert-il,  esgard^ ! 
J4  ouit  que  mors  m*ou  yieage. 

BOBINB. 
Je  cuidai  tenir  j.  froumage, 
Si  te  senti-je  tenre  et  mole ! 
Vien  ayant,  sear,  et  si  m'acole 
Par  pais  faisant 


TheEhtg. 
Gb,  lefc  him  Chen  Idas  Marion 
So  gently  that  it  may  pleaae  her. 

MABioir. 
Away  with  the  fool,  if  he  is  not  kiniog  me  ! 

BOBIK. 

Indeed,  I  am  not  doing  it.     . 

MlBIOV. 

There  you  lie. 
He  IB  at  it  again,  look ! 
I  belieye  that  he  has  bitten  me  on  the  (ace. 

BoBnr. 
I  thought  I  was  holdiug  a  cheese, 
I  felt  thee  so  tender  and  soft ! 
Come  forward,  sister,  and  kiss  me 
To  make  peace. 


It  mast  bo  borne  in  mind  that  the  cheese  seems  to  have 
been  the  favourite  food  of  the  rustic  population  of  France.  The 
play  of  Adam  de  la  Halle  ends  with  a  dance. 
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RESULTS  OP  METEOROLOGICAL  OBSERVATIONS  MADE 
AT  THE  KEW  OBSERVATORY. 

Lat.  sr  28'  6"  N.    Long.  0°  18'  47'  W. 

BY   G.   V.   WHIPPLE. 

(By  PSBUIS0ION  OF  THE  Metbobologioal  Comhittbb.) 
{WUh  a  Plate.) 

January,  1869. 

Atmospheric  Pbbssueb. — ^The  barometer  was  generally  high 
through  January,  but  at  the  end  of  the  month  descended  to  a  very 
low  point.  The  mean  height  on  the  1st  was  30*044  ins. ;  from  this 
it  fell  to  29*548  ins.  on  the  3rd.  On  the  4th,  there  was  a  little 
increase  in  pressure,  but  the  next  day  the  readings  were  decreasing 
from  3  A.M.  to  3.30  p.m.  At  this  time  the  barometer  commenced 
rising  rapidly,  and  continued  in  uniform  upward  movement  to  3  P.M. 
of  the  6th,  bringing  that  day's  mecm  to  30*283  ins. 

The  readings  increased  gradually,  attaining  the  maximum  height 
of  the  month  30*502  ins.  on  the  9th.  A  period  of  diminishing 
pressure  ensued,  which  lasted  to  3  a.m.  of  the  15th,  reducing  the 
mean  to  29*701  ins.  On  the  16th,  the  barometer  rose  very  quickly 
until  11  A.M.,  and  a  continuance  of  the  motion  at  a  reduced  rate  for 
the  three  succeeding  days,  brought  the  mean  height  to  30*487  ins. 
on  the  19th. 

There  was  a  nearly  uniform  descent  of  the  mercury  until  the 
27th,  when  its  movement,  accelerating,  became  very  fast  from  4  p.m. 
of  the  28th,  to  5  a.m,  the  following  day.  Considerable  oscillation 
was  recorded  during  this  fall,  and  also  throughout  the  day^  the 
barometer  remaining  low.  The  mean  29*118  ins  was  the  lowest  in 
the  month.  On  the  30th,  the  barograph  showed  a  steady  rise  in 
pressure  until  4  p.m.,  bringing  the  mean  to  29*566  ins.  On  the  Slst, 
at  4.50  P.M.,  the  curve  indicated  a  sudden  depression  of  0*052  ins.  in 
the  mercury,  which  lasted  until  5.1 0  p.m.,  when  it  regained  its  former 
position. 

The  mean  height  was  29*260  ins.  on  the  31st. 

The  mean  barometric  reading  for  January  was  30*003  ins. 

Tempebatubb  op  the  Air. — The  temperature  was  unusually  mild 
during  January,  rising  above  50°  on  ten  occasions,*  and  only  falling 
below  30°  five  times.  At  the  beginning  of  the  month  the  ther- 
mometer rose  from  35*3°  on  the  1st,  to  52*6°  on  the  3rd;  the  suc- 
ceeding days  were  a  little  colder.  On  the  7th,  the  temperature 
curve  rose  rapidly  from  1  to  3.5  a.m.,  then  fell  instantaneously  4°. 
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From  49'0°  ou  the  8th,  the  daily  means  diminished  to  39" 7^  on 
the  11th.  Daring*  the  11th,  12th,  and  13th,  the  total  variation  did 
not  exceed  4*5°,  but  the  registers  for  the  following  days  record  a 
continuous  rise  of  the  thermometer  from  9  a.m.  of  the  14th,  to  2  a.m. 
of  the  15th;  it  then  fell  to  6.15  a.m.  of  the  16th,  and  again  rose 
rapidly  until  2  p.m.  It  now  became  quite  stationary  for  twenty 
hours,  the  oscillations  until  10  a.m.  of  the  17th  not  exceeding  half  a 
degree;  however,  at  2.50  p.m.,  a  change  took  place,  and  the  tem- 
perature declined  quickly  with  much  fluctuation,  reducing  the  mean 
from  49*1°  on  that  day  to  36"9°  on  the  next.  The  days  became 
gradually  colder  until  the  lowest  mean  of  the  month,  30*7°  was 
re£Lched  on  the  24th.  At  8.30  a.m.  on  the  25th,  the  thermometer 
rose,  and  a  still  farther  elevation  on  the  26th  brought  the  means  to 
40'5^.  Temperature  was  rising  all  through  the  28th  until  5  a.m  on 
the  29th,  and  52*8^,  the  highest  point  in  the  month,  was  attained  on 
the  31st. 

The  thermograph  recorded  the  following  sudden  falls  of  tem- 
perature in  January :  at  2d.  3h.  Om.  a.m.,  2*5^ ;  at  7d.  3h.  5m.  A.M., 
4°;  the  29d.  5h.  5m.  a.m.,  3*7°,  and  4'2°  at  9.30  p.m.  the  same  day. 

The  highest  maximum  temperatures  registered  were  54*5°  on  the 
5th,  54-0°  on  the  28th,  and  55*7°  on  the  31st.  The  lowest  were 
32-9°  the  23rd,  and  34-7°  the  24th. 

The  highest  minima  were  46*5°  on  the  9th,  and  44*4°  on  the  29th. 
The  lowest  being  27-0°  on  the  24th,  and  26*6°  on  the  25th. 

The  greatest  extent  of  daily  range  was  16'6°  on  the  2nd;  2*5^ 
on  the  13th  was  the  least,  the  mean  was  9*8^. 

The  mean  temperature  for  the  month  of  January  was  41*9°. 

Relative  Humidity. — The  air  was  fuUy  saturated  with  moisture 
on  the  18th,  the  next  highest  degree,  0*98  being  reached  on  the 
7th  and  24th.     The  smallest  amount  present  was  0*75  on  the  25th. 

Bainfall. — The  quantities  of  rain  measured  were  as  follows: — 
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DIAGRAMS.  RCPRCSCNTINC    THE    MCTEOROLOCICAL   VARIATIONS 
OBSCRVCD  AT  THE    KEW   OBSERVATORY. 

JANUARY,   1869. 
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The  total  fall  daring  the  month  being  2*160  inches. 

WiMD. — The  geneni  direction  of  the  wind  was  :— 

North-East— 7th. 

East— 12th  and  ISth. 

South-East— 10th,  14th,  22nd,  23rd,  and  24th. 

Soath— 9th,  llth,  19th,  20th,  25th,  and  27th. 

Sonth-West— l8t,3rd,  1 5th,  1 6th,  1 7th,  26th,  28th,  29ih,  and  30th. 

West— 2nd,  4th,  5th,  6th,  8th,  18th,  and  21st. 

On  the  2nd  the  anemograph  recorded  a  change  of  direction  from 
8.  to  W.  at  2.30  a.h.,  attended  with  a  diminution  of  the  wind's 
velocity.  On  the  3rd  the  rate  had  increased  to  40  miles  per  hour  at 
10  A.H.  During  the  night  of  the  6th  the  wind  shifted  round  from 
8.  to  N.E.,  the  velocity  at  the  same  time  dinishing  from  15  miles  to 
2  miles  per  hoar.  At  9.50  p.m.  the  following  day  it  went  back 
suddenly  from  N.B.  to  W. 

The  1 8th  was  nearly  calm,  the  light  westerly  breeze  veered  to  S.  at 
11.40  P.M.  The  21st  was  also  a  calm  day  up  to  3  p.m.,  the  direction 
then  altered  from  S.  to  E.  The  rate  of  the  wind  varied  from  30  to 
40  miles  between  1  and  4.50  a.m.  of  the  29th,  it  then  decreased  to  8 
miles,  direction  changing  from  S.W.  to  W.N.W.,  but  at  11  a.m.  it 
again  blew  at  35  miles  from  the  S.S.W. 

The  largest  passage  of  wind  in  twenty-four  hours  was  750  miles 
on  the  31st. 

Febbuabt. 

Atmosphbbic  Pbbssube. — The  month  opened  with  a  very  low 
barometer,  the  mean  for  the  1st  being  only  29*036  ins. ;  but  from 
1  P.M.  that  day  to  midnight  of  the  2nd  it  steadily  rose.  The  3rd  it 
was  stationery,  but  the  ascensional  movement  was  resumed  on  the 
4th  and  5th,  and  the  mean  for  the  latter  day  was  30*242  ins.  From 
this  point  the  mercurial  column  descended,  gradually  on  the  6th, 
but  attended  with  some  oscillation  on  the  7th.  On  the  8th  the 
mean  was  29*598  ins.  The  readings  increased  regularly  through 
the  three  following  days.  The  barometric  cui-ve  for  the  12th  was 
highly  interesting.  At  1  a.m.  the  barometer  began  to  descend, 
slowly  at  first,  but  the  rate  afterwards  increasing,  the  fall  became 
very  fast  from  10  a.m.  to  4.25  p.m.,  at  which  time  a  violent  storm 
passed  over  the  Observatory,  and  the  mercury  rose  immediately ; 
by  6.10  P.M.  it  had  risen  0*485  ins.  from  its  former  position,  it 
afterwards  continued  in  upward  movement,  but  at  a  more  usual  rate. 
This  barometric  change  is  the  most  rapid  and  abrupt  one  ever 
recorded  by  the  Kew  instruments. 

The  mean  height  30*860  ins.  on  the  18th  was  the  greatest 
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attained  daring  the  montliy  pressure  then  diminialied  to  29*733  ins. 
on  the  18th.  On  the  24th  the  barometer  fell  rapidly  from  9  a.m.  to 
7.10  P.M.,  reducing  the  means  from  30*249  on  the  2Srd  to  29*993  ins. 
on  the  25th. 

Considerable  oscillation  was  registered  on  the  26th  and  27th, 
and  the  mercury  falling  during  the  28th  gave  a  mean  of  29*855  ins. 

The  mean  height  for  the  month  was  29*954  ins. 

Tkmpbrattjeb  of  the  Aih. — The  mean  temperature  decreased 
from  50*7^  on  the  Ist  to  44*1''  on  the  2nd.  At  4.20  a.h.  on  the 
8rd^  the  thermometer  rose,  quickly  at  firsts  afterwards  more  slowly 
until  1  P.M.^  it  then  remained  stationary  until  10  a.m.  the  next  day. 
The  mean  for  the  4th  was  51*9°. 

The  thermometer  stood  lower  on  the  6th,  on  which  day  two 
sudden  elevations  were  recorded,  6*3^  at  6.20  a.m.,  and  a  similar  one 
of  4*8^  at  11.30  p.m. 

There  was  little  variation  in  the  daily  curves  until  11  a.m.  of  the 
12th.  The  thermometer  then  rose  5*1^  very  quickly.  From  that 
time  it  remained  constant  to  4.25  p.m.  An  almost  instantaneous 
decline  of  13^  then  occurred.  This  movement  corresponds  with  the 
barometric  change  at  that  time,  and  Uke  it  is  unprecedented  in  the 
Observatory  records. 

Afterwards  the  temperature  did  not  vary  between  4.30  p.m.  and 
9  A.M.  the  next  day.  The  mean  on  the  1  l.th  was  51*6^,  and  on  the 
18th  42-2^  The  16th  mean  was  48*9°;  on  the  1 7th,  a  heavy  shower 
passed  over  the  instrument  at  1*55  p.m.,  suddenly  reducing  the 
temperature  3*7®. 

After  this  date  the  days  became  colder  until  the  22°,  the  mean 
for  which  was  the  lowest  of  the  month. 

There  was  much  fluctuation  of  the  thermometer  on  the  23rd,  and 
a  fall  of  3*1°  was  registered  at  8  p.m.  of  the  24th.  The  mean  for 
the  26th  was  46*9'^,  it  afterwards  declined  to  40*0°  on  the  28th. 

The  highest  maximum  temperatures  recorded  in  the  month  were 
as  follows :— 60*8°  on  the  5th,  57*7°  on  the  6th,  and  57*0°  on 
the  llth« 

The  lowest  maxima  were  36*1°  on  the  22nd,  and  42*0°  on  the  23nL 

The  lowest  minima  were  31*0°  on  the  19th,  and  33*4°  on  the 
23rd  and  24th. 

The  highest  minima  were  51*1°  on  the  Ist,  and  60*3°  on  the  11th. 

The  greatest  extent  of  daily  range  was  20*7°  on  the  3rd,  19*4^ 
was  recorded  on  the  6th  and  19th. 

The  smallest  range  was  2*1°  on  the  2nd,  and  the  mean  for  the 
month  9*8°.     The  mean  temperature  for  February  was  45*9°. 
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Bdatiyk  Huxiditt."— The  qoantity  of  moistare  present  in  the 
air  this  month  never  amoonted  to  saturation,  the  highest  pro- 
portions being  0*98  on  the  12th,  and  0'95  on  the  3rd,  the  proportion 
stood  lowest  on  the  26th,  27th,  and  28th,  when  it  was  0*66,  0*57, 
and  0'63  respectivelj.    The  mean  for  the  month  was  0*82. 

Rainfall. — The  following  table  gives  the  amounts  of  rain 
received  by  the  guage  : — 


X>AT. 

AMCfUJn. 

»AT. 

AMOXnXT. 

PAT 

%]fOT7irT. 

1 

0142  iooh. 

U 

0-010  ineh. 

24 

0-010  inoh. 

2 

0180    „ 

13 

0-686    „ 

35 

0110    „ 

3 

0-040    « 

13 

0090    „ 

26 

0-010    „ 

4 

OiM    „ 

18 

0-240    „ 

28 

0-013    „ 

9 

0080    „ 

22 

0-200*„ 

10 

0083    „ 

23 

0144*  „ 

The  quantities  marked  *  were  melted  snow  and  rain.  The  total 
amount  of  rain  in  February  was  1*980  ins. 

WxND. — The  general  direction  of  the  wind  was : — 

North— 22nd  and  23rd. 

North-East— 21st. 

South— 6th. 

South- West— Ist,  3rd,  4th,  5th,  7th,  8th,  16th,  17fch,  18th,  20th, 
24th,  and  25th. 

West— 9th,  10th,  11th,  14th,  15th,  19th,  and  26th. 

North- West— 2nd,  13th,  27th,  and  28th. 

On  the  Ist  the  wind  blew  at  40  miles  per  hour,  until  3  p.h., 
then  the  velocity  gradually  diminished,  and  the  next  day  was  almost 
calm,  the  direction  at  the  same  time  passing  from  S.W.  to  N.N.W. 
At  4.15  A.H.  on  the  3rd  a  S.W.  breeze  of  25  miles  sprang  up, 
which  lasted  until  the  night  of  the  5th. 

The  rate  gradually  incresised  on  the  7th  and  8th,  and  on  the 
latter  day  the  passage  of  860  miles  was  registered  by  the  anemograph. 
Several  noteworthy  changes  of  wind  were  recoi^led  during  the 
passage  of  the  storm  of  the  12th.  At  4.35  a.h.  the  direction 
shifted  from  S.S. W.  to  N.E.,  and  E. ;  at  10.45  a.m.  it  again 
became  S.W.,  the  velocity  at  this  time  rose  from  10  to  25  miles 
per  hour,  which  rate  was  maintained  until  4.25  p.m.,  when  it 
suddenly  mounted  to  above  40  miles,  the  direction  simult^meously 
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veering  from  S.W.  to  N.N.W.      This  high  wind  ceased  between 
7  and  8  p.k.^  and  the  night  was  nearly  calm. 

During  the  20th  and  21st  the  direction  gradnaUj  moved  from 
N.W.  through  S.  and  E.  to  N.E. 

A  change  from  S.W.  to  N.W.  was  recorded  at  7.30  p.m.  on 
the  24th. 

Masch. 

Athosphsric  Pbessube. — The  last  month  closed  with  a  falling 
barometer ;  but  at  4  a.m.  on  the  1  st^  it  turned^  and  rose  until  2  p.m., 
oscillating  meanwhile ;  another  downward  movement  then  ensued, 
which  was  attended  with  considerable  fluctuation;  this  lasted  to 
2.30  A.M.  the  next  day. 

When  the  column  had  reached  its  lowest  pointy  an  elevation  of 
0*061  ins.  occurred,  which  continued  for  half-an-honr,  the  barometer 
resuming  its  former  position  at  3.10  A.M.,  from  which  it  scarcely 
varied  until  3  p.m. 

The  pressure  then  sh'ghtly  increased,  and  at  4.50  p.m.,  the  baro- 
metric curve  shows  a  sudden  upward  movement  of  0*04  ins. ;  this 
was  succeeded  by  a  rapid  rise,  which  ceased  at  5  a.h.  on  the  3rd. 
The  mean  readings  for  the  above  days  were  as  follows :  on  the  I  st, 
29-539  ins.,  the  2nd,  29-241  ins.,  and  the  3rd,  30-096  ins.  The  read- 
ing for  the  4th  was  still  higher,  30-177  ins.  A  diminution  of 
pressure  on  the  morning  of  the  5th,  reduced  the  mean  to 
29*878  ins.,  but  the  next  day  it  increased  to  30*232  ins. 

During  the  8th  and  9th,  the  barometer  went  down  steadily,  the 
mean  on  the  latter  day  being  29*478  ins. 

A  continuous  upward  movement  set  in  on  the  10th,  and  lasting 
to  the  loth,  brought  the  means  to  29*837  ins.  Between  7  p.m.  on 
the  16th,  and  4  a.m.  the  next  morning,  the  barometer  descended ;  a 
contrary  motion  set  in  at  9  a.m.,  and  did  not  cease  until  7  a.m.  of 
the  18th. 

There  was  a  quick  fall  on  the  19th,  from  6  a.m.  to  4  p.m.,  the 
daily  mean  being  29*462  ins.  Th^  barometer  was  in  a  state  of 
oscillation  between  2  and  6.80  p.m.  on  the  20th,  but  no  decided 
movement  took  place  in  either  an  upward  or  downward  direction. 
After  this  period  increasing  readings  were  maintained  until  the 
23rd,  which  had  the  highest  mean  for  the  month,  30*267  ins.  The 
pressure  diminished  very  gradually  to  29*468  ins.  on  the  28th,  the 
regularity  of  the  fall  being  interrupted  by  two  small  elevations, 
which  were  recorded,  the  first  at  midnight  of  the  6th,  and  the 
second  at  6.50  p.m  of  the  27th. 

An  upward  movement,  accompanied  with  a  little  oscillation,  took 
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place  on  the  29th ;  the  remaining  two  days  were  very  steady.    The 
mean  height  for  the  month  was  29*780  ins. 

Temfbbatubb  of  thb  Air. — The  range  of  temperature  in  March 
was  not  very  large^  and  the  end  of  the  month  was  colder  than  the 
commencement. 

The  mean^  on  the  Ist/was  42*6^^  and  the  record  for  that  day 
shows  a  rapid  rise  of  the  thermometer  from  9.15  to  11.45  p.m. 
On  the  2nd^  we  have  similarly  registered^  a  sadden  fall  of  7'4^  at 
2.40  A.H.^  and  again  of  2*8^  at  4  p.m.  On  the  3rd^  the  temperature 
had  fallen  to  36*0^^  and  daring  that  night  there  was  great  flactaa- 
tion.  The  5th  was  the  warmest  day  in  the  months  the  mean  being 
44*5^ ;  on  the  7th,  it  had  again  descended  to  35*9^.  There  was 
little  variation  afterwards  in  the  means  until  the  17th. 

The  carve  for  the  12th  indicates,  at  4.30  p.m.,  a  rise  of  1^,  imme- 
diately succeeded  by  a  fall  of  5®  in  the^  dry  bulb  thermometer,  the 
wet  bulb  remaining  unmoved. 

The  14th  and  15th,  thermometric  traces  were  nnusually  free  from 
fluctuation.  On  the  19th,  the  mean  rose  to  43*7^;  during  the 
evening  of  that  day  the  temperature  was  constant  from  8  to 
10.50  P.M.,  then  fell  rapidly  until  11.30  p.m.,  afterwards  remaining 
stationary  until  2  a.m. 

On  the  20th,  a  fall  of  4°  was  registered  at  2.30  p.m.  The  ther- 
mometer  was  quite  free  from  variation  from  7  p.m.  on  the  21st  to 
6  A.M.  the  next  day.  The  mean  for  the  24th  was  38-6°;  on  the 
25th  and  26th,  42-1°.  At  midnight,  a  sudden  fall  of  5°  was  recorded, 
and  the  temperature  afterwards  diminished.  On  the  27th,  the  ther- 
mometer fluctuated  considerably  between  3  and  5  p.m.  The  means 
gradually  tobS  until  the  31st,  which  was  40*5^.  On  the  30th,  the 
readings  did  not  vary  one  degree  between  8  p.m.  and  6  a.m.  of  the 
next  day.  * 

The  highest  maximum  temperatures  registered  were  53*4^  on  the 
5th,  49-3^  on  the  18th,  and  49*8°  on  the  I9th. 

The  lowest  were  38-4''  on  the  10th,  and  38-7®  on  the  14th. 
The  lowest  minima  read  were  28-8®  on  the  7th,  28-9^  on  the  4th, 
and  29*0^  on  the  8th.  The  thermometer  also  fell  below  the  freezing 
point  on  the  3rd,  9th,  llth  to  l4th,  24th,  and  27.  The  highest 
minimum  temperatures  were  39*8^  on  the  6th,  39'5^  on  the  1st 
and  22nd. 

The  greatest  extent  of  daily  range  was  17-7°  on  the  5th,  and 
the  least  4-0°  on  the  10th;  the  mean  being  10-6°.  The  mean 
temperature  for  March  was  38'4^. 

Bblativb  Humidity. — ^There  were  no  very  damp  days  in  March, 
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the  greatest  amount  of  moisture  in  the  air  being  0*95^  on  the  Idth, 
and  0*93°  on  the  8th ;  the  proportion  was  at  its  lowest,  0*66°,  on  the 
3rd,  15th,  and  27th.     The  mean  for  the  month  being  0-79. 
Bainfall. — Bain  was  collected  as  foUows : — 


DAT. 

AHOmiT. 

DAT. 

AMOnVT. 

DAT. 

AKOir  NT. 

1 

0100  inch. 

14 

0'082*  inoh. 

22 

Q-lOO  inch. 

2 

0180    „ 

17 

0080      „ 

28 

0-028    „ 

8 

0060    „ 

18 

0010      „ 

29 

0O14    „ 

8 

0014    „ 

19 

0094      „ 

80 

0O40»„ 

10 

0020    „ 

20 

0-200      „ 

81 

0010    „ 

12 

0056    „ 

21 

0187      „ 

The  quantities  marked  *  were  melted  snow  and  rain.  The  total 
fall  in  March  was  1*159  inches. 

Wind. — The  general  direction  of  the  wind  was  :— 

North— 8rd,  4th,  11th,  12th,  20th,  21st,  26th,  27th,  and  31st. 

North-East— 6th,  10th,  13th,  14th,  15th,  22nd,  2Srd,  24th, 
25th,  28th,  29th,  and  30th. 

East— 9th. 

South-East— 7th. 

South— 19th. 

South-West— 18th. 

North-West— Ist,  2nd,  5th,  and  8th. 

The  principal  yariations  indicated  bj  the  anemograph,  in  Mandi, 
were  as  follows : — 

On  the  1st,  at  5.50  p.m.,  the  direction  shifted  from  N.  to  S.W. ; 
afterwards  graduallj  to  N.W.,  with  a  simultaneoua  increaae  in  the 
velocity  from  10  to  25  miles  per  hour. 

It  was  almost  calm  from  8  P.M.  of  the  Sr^  to  1.30  a.m.  of  the 
4th.  Between  11  ▲.!£.  and  3.30  p.]f.,  the  same  day,  the  directioa 
veered  from  W.  to  N.,  a  retrograde  movement  from  N.  to  W. 
occurring  at  2.25  the  next  morning. 

The  rate  was  from  25  to  SO  miles  per  hour  during  the  night  of 
the  5th.  A  chan^jre  from  N.E.  to  S.E.  was  registered  at  9  i^.x.  of 
the  7th,  and  the  following  morning  the  wind  gpradually  veered  from 
S.E.  to  S.W.,  between  3  and  8  a.h.  ;  later  in  the  day,  between  nooa 
and  3  P.H.,  a  still  farther  movement  from  S.W.  to  N.W.  took  place 
and  the  circuit  was  completed  by  the  change  from  N.W.  to  N.E., 
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at  4.40  A.H.,  on  the  9th.  The  velocity  did  not  exceed  10  miles  per 
hour  during  the  above  period  of  revolution.  On  the  lOth  the 
'direction  changed,  at  9.45  p.m.,  from  N.W.  to  S.;  at  11.20  p.m. 
another  change,  from  S.  to  S.E.,  was  recorded^  the  rate  simulta- 
neously increasing  from  10  to  20  miles. 

During  the  18th  a  gradual  veering  from  E.,  through  S.,  to  W. 
occurred.  Through  the  19th  the  direction  was  S.,  but  at  10.45  p.m. 
it  suddenly  shifted  through  W.  to  N.,  and  the  velocity  mounted 
from  5  to  40  miles ;  this  rate  diminished  to  30  miles  at  2  a.m.,  the 
20th;  afterwards  25  to  30  miles  was  maintained  uniformly  until 
the  22nd.  On  the  28th  the  wind  veered  from  W.,  through  K.,  to  E.y 
returning  to  K.  at  midnight. 


THE  EXPANSION  OF  PALLADIUM  BY  HTDROGENIUM. 

BY  W.    OHANDLEB  BOBEBTS^    F.O.S.^   F.C.S. 

The  absorption  of  gases  by  metals  generally,*  and  the  relation  be- 
tween hydrogen  and  palladium  specially^  has  lately  been  detailed  in 
The  STiTDENT,t  it  is  therefore  merely  necessary  to  premise,  that  all 
colloid  metals  (that  is^  those  metals  that  possess  the  crystalline 
character  in  the  lesser  degree)  have  the  power  of  occluding  gases, 
each  metal  exerting  a  selective  power  for  one  or  more  gas. 

Of  all  metals,  palladium  possesses  this  power  in  the  very  highest 
degree,  absorbing  900  times  its  volume  of  hydrogen.  This  occlu- 
sion is  effected  either  by  heating,  and  slowly  cooling  the  metal  in  an 
atmosphere  of  the  gas,  or  by  evolving  electrolytic  hydrogen  on  its 
surface.  Which  ever  method  be  employed  the  palladium  increases 
in  volume,  the  expansion  appearing  to  be  directly  proportional  to 
the  volume  of  gas  occluded. 

From     considerations     already  g^ven,  Mr.    Graham    considers 

the  relation  between  the  palladium  and  hydrogen  to  be  that  of  an 

alloy  of  the  following  composition : — 

By  Tolume. 

Palladium  ...        100  or  95*32 

Eydrogenium     .         .         .  4*908  or    468 

104-908      100 
The  density  of  hydrogen  being  1*908. 

Thus  the  original  length  of  a  palladium  wire  being  609*144 
metres  after  charging  with  936  times  its  volume  of  hydrogen,  the 

♦  **  iDteUectual  ObMrrer,"  No.  IxtL,  July,  1867. 
t  Thb  SriTDBflT,  No.  sir. 
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wire  showed  an  increase  of  9*779  mmsu   0'3S5  incli)  or  a  cobical 
expansion  of  4*908  per  cent. 

The  expulsion  of  hydrogen  from  the  metal  may  be  effected  bj 
heating  the  wire  in  vacuo,  in  air,  or  by  evolving  electrolytic  oxygen 
on  its  surface,  the  loss  of  hydrogen  being  attended  by  an  extra- 
ordinary contraction  of  the  wire,  which  actually  falls  as  much  below 
the  original  length,  as  it  had  previously  risen  above  it. 

The  following  experiment  depending  on  the  unequal  expansion  of 
two  metallic  elements  of  a  compound  ribbon,  well  exhibits  this 
singular  action  of  hydrogen  upon  palladium. 

A  consists  of  two  strips,  one  of  palladium,  the  other  of  platinum, 
each  300mm.  long,  3mm.  wide,  and  O'Smm.  thick,  these  are  soldered 
together  and  coiled  into  a  circle,  the  palladium  beiug  inside. 

This    coil  is 

placed  in  a  glass 

vessel  filled  with 

acidulated  water, 

it 


near 


IS    ar- 


ranged a  plate 
or  wire  of  plati- 
num, B.  By 
means  of  the 
commutator,    C, 

the  ribbon  and  the  wire  may  be  alternately  connected  with  either 
pole  of  a  battery,  two  pint  cells.  Grove  or  Bunsen,  answer  best. 

In  the  first  instance,  the  coil  must  be  connected  with  the  zinc 
pole  of  the  battery,  hydrogen  then  being  thrown  on  the  surface  of 
the  palladium,  which  absorbs  the  gas,  and  by  expanding  opens  the 
spring;  this  movement  may  be  rendered  still  more  visible  by 
attaching  to  A  a  light  index  of  straw  or  glass  terminated  by  a  tip 
of  coloured  paper.  On  reversing  the  direction  of  the  current^ 
oxygen  will  be  thrown  on  the  surface  of  the  metal,  and  by  consuming 
the  previously  occluded  hydrogen,  causes  the  index  to  move  rapidlj 
back  to  zero.  A  still  more  striking  modification  of  the  experiment 
consists  in  providing  two  strips  of  palladium  foil,  varnished  on  one 
side,  each  about  4  inches  or  lOOmm.  by  10mm.,  and  coiling  them 
into  a  loose  spiral,  placing  them  as  in  the  former  case  in  acidulated 
water,  and  connecting  them  with  the  battery,  it  is  evident  that  whes 
one  is  expanding  the  other  is  contracting,  but  the  various  convolu- 
tions performed  are  very  singular,  and  of  extreme  interest.* 

*  Mr.  Browning,  of  the  Miuorieti  has  amnged  the  abore  appaiatoB  in  a  oompaok 
ibnn. 
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ARCIMEOLOGIA. 


It  .was  our  datj  last  month  to  call  attention  to  an  act  of  vandalism 
which  was  going  on  in  !l^rance>  in  the  destraction  of  the  Roman 
walls  of  the  town  of  Dax — we  have  this  month  to  point  to  an  act  of 
the  same  kind  in  England^  though  the  monument  threatened  with 
demolition  is  not  quite  of  equal  importance.  At  the  foot  of  the 
suspension  bridge  of  Clifton^  in  Gloucestershire^  there  is  an  enclo- 
sare  surrounded  by  ancient  entrenchments^  known  bj  the  good 
Anglo-Saxon  name  of  the  Bur  Walls,  or  Bower  Walls.  It  was 
perhaps  raised  there  by  the  Romans,  as  Roman  antiquities  are 
stated  to  have  been  found  within  its  area^  and,  moreover,  there  are 
reasons  for  believing  that  the  Britons  did  not  make  entrenchments,. 
i.e.,  the  bank  combined  with  the  foss,  before  they  learnt  them  from 
the  Romans,  but  that  their  defence  consisted  only  of  an  embank* 
ment,  or  wall  raised  upon  the  ground.  In  this  instance,  the  em- 
bankment is  formed  of  limestone,  and  the  Leigh  Woods  Building 
Company  are,  it  is  said,  destroying  this  interesting  monument 
simply  for  the  sake  of  the  materials,  or,  in  other  words,  making  a 
limestone  quarry  of  it.  Unless 'they  are  prevented,  these  Bower 
Walls  will  very  soon  have  ceased  to  exist.  This  is  no  doubt  a 
lamentable  state  of  things,  and  we  fear  it  is  not  the  only  case  in 
which  in  our  own  country  the  existence  of  ancient  monuments  i» 
threatened. 

The  FBESSBVATiON  ov  ANCIENT  BEMAiNS  is  indeed  a  subject  which,, 
from  di£ferent  circumstances,  is  attracting  considerable  attention  at 
the  present  time.  It  was  first  taken  up  within  the  ranks  of  the 
Ethnological  Society,  where,  we  understand,  it  was  proposed  to  form 
a  deputation,  and  try  to  obtain  an  interview  with  the  Premier,  in 
the  hope  of  obtaining  the  interference  of  the  Government  in  some  form 
or  other  for  the  protection  of  our  early  monuments.  This  plan  we 
suppose  has  not  been  persevered  in,  but  we  hear  that  the  society 
now  contemplates  the  formation  of  an  archsaological  section,  tho 
duties  of  which  will  be  to  watch  over  the  protection  of  our  prehis- 
toric antiquities,  and  to  collect  information  from  all  quarters  as  to 
their  present  condition.  Amoug  the  names  which  have  been  men- 
tioned for  this  section  are  Sir  John  Lubbock,  Professor  Huxley,  CoL 
Lane  Pox,  Mr.  Franks,  Dr.  Thumam,  Mr.  John  Evans,  Mr.  Hyde 
Clarke,  and  Canon  Greenwell.  There  can  be  no  doubt  that  such  a 
body^  if  properly  conducted,  would  be  capable  of  doing  much 
good^  and  we  understand  that  offers  have  ah-eady  been  made  from 
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several  parts  of  the  kingdom  of  complete  and  careful  surveys  of 
existing  remains.  While  the  Ethnological  Society  is  displaying  this 
activity,  it  is  whispered  that  the  Society  of  Antiquaries  has  some 
project  in  contemplation  of  making  an  appeal  to  the  Government  in 
favour  of  our  early  monuments ;  and  we'  have  also  heard  that  the 
subject  is  likely  to  be  brought  before  the  House  of  Commons  during 
the  present  session. 

In  January  another  Bokan  leaden  coffin  was  found  in  Kent,  on 
the  property  of  Mr.  Smeed,  the  great  brickmaker,  near  Sittekg- 
BOURNE.  It  was  six  feet  in  length,  and  braced  round  with  thin  iron 
bars.  It  was  ornamented  with  crosses  on  the  lid  and  sides ;  and 
everybody  hoped  it  had  been  secured  for  the  museum  now  being 
formed  at  Sittingboume  by  Mr.  George  Payne,  jun.  But  we  are 
told  that,  the  value  of  the  lead,  it  seems,  having  been  a  considera- 
tion, this  cofiGin  has  just  been  melted  down  for  the  metal  I  Mr. 
Alfred  Jordan  presented  the  similar  co£Sn  found  at  Milton  to  tibe 
Charles  Museum  at  Maidstone. 

A  discovery  of  Medieval  coins  in  Oxford,  about  a  fortnight 
ago,  illustrates  both  the  old  practice  of  layiug  by  money  in  earthen- 
ware vessels  buried  in  the  ground — "crocks  of  gold,'*  was  the 
expression  which  became  almost  proverbial — and  the  loss  which 
archaeological  science  experiences  from  the  little  attention  paid  too 
often  to  antiquarian  discoveries.  Some  workmen  were  occitpied 
in  digging  the  foundation  of  a  honse  on  the  Cowley  Bead,  when 
they  came  upon  an  earthenware  vessel  filled  with  silver  coins. 
Instead  of  keeping  the  coins  together  until  they  had  been  examined 
by  some  one  capable  of  appreciating  their  interest  and  valoe^  the 
ignorant  workmen  allowed  them  to  be  taken  away  by^anybody  who 
happened  to  be  near  the  spot,  and  we  suppose  offered  them  a  few- 
pence,  and  the  conseqnence  was  that  they  were  immediately  dis- 
persed, and  any  historical  value  they  might  have  is  entirely  lost. 
The  only  information  of  this  kind  which  seems  to  have  been  pre- 
served is,  that  some  of  them  are  stated  to  have  belonged  to  lihe 
reign  of  Edward  I. 

The  British  Archjbolooical  Association  has  selected  for  the 
place  of  its  annual  congress  this  autumn  the  town  of  St.  Alban's. 
The  name  of  the  president  has  not  yet  transpired.  It  would  be 
difficult  to  point  to  a  locality  of  greater  historical  and  antiquarian 
interest,  for  it  is  rich  in  remains  of  the  Roman,  Anglo-Saxon,  and 
Anglo-Norman  periods,  and  every  one  knows  the  part  it  played  in 
the  great  political  struggles  of  the  fourteenth  and  fifteenth  cen- 
turies.   It  cannot  but  be  one  of  the  most  important  of  these  meet- 
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ings^  and  its  proximity  to  London  will  ho  doabt  insure  a  large 
attendance. 

The  Kent  Aechjeoloqical  Socibtt,  one  of  the  oldest  and  best 
conducted  of  our  local  antiquarian  bodies^  has  just  issued  the  seventh 
volume  of  its  "  Archseolpgia  Cantiana/'  The  papers  contained  in 
it  are  of  very  high  merit.  Two-thirds  of  the  volume  are  occupied 
with  an  elaborate  and  extremely  valuable  and  interesting  *^  Archi- 
tectural History  of  the  Conventual  Buildings  of  the  Monastery  of 
Christ  Church  in  Canterbury/^  by  Professor  Willis  of  Cambridge. 
Those  who^  now  many  years  ago^  took  a  part  in  the  foundation  of 
the  British  ArchsBological  Association^  and  were  soon  afterwards 
present  at  its  first  congress  at  Canterbury^  will  remember  with  plea- 
sure the  interest  with  which  every  one  listened  to  Professor  Willis's 
lecture  upon  the  history  of  the  ancient  buildings  of  the  cathedral 
and  convent^  delivered  to  us  on  that  occasion.  Since  that  time  a 
quarter  of  a  century  has  already  passed^  during  much  of  which  the 
professor  has  been  working  up  his  subject^  until  now  it  appears  in  a 
perfect  form,  in  which  it  can  hardly  be  over-estimated.  The  volume 
is  further  enriched  by  the  concluding  portion  of  the  richly  illustrated 
report  of  the  exploration  of  the  extensive  Anglo-Saxon  cemetery  at 
Sarr^  between  Canterbury  and  Sandwich,  which  was  conducted 
at  the  expense  of  the  Kent  Society,  liy  John  Brent,  jun.,  F.S.A.,  of 
Canterbury,  to  whom  we  owe  this  report.  It  is  a  valuable  contribu- 
tion to  the  materials  for  the  early  history  of  the  Anglo-Saxon  race. 
At  the  period  to  which  we  have  just  alluded,  John  Brent  was  little 
more  than  a  boy,  and  it  is  no  doubt  to  the  ideas  inspired  by  the 
meeting  of  the  Archsdological  Association  at  Canterbury,  that  we 
owe  his  development  into  a  good  and  meritorious  antiquary. 

T.  W. 


PROGRESS  OF  ENVBNTIOK 

Lamp.-— Mr.  James  AlHsan  Hogg,  Jan.,  of  Edinburgh,  thus  desoribee 
his  invention  :  two  tabes  are  employed,  on  the  Bunsen  principle,  one  of 
which  is  of  smaller  diameter  than  the  other,  the  smaller  is  placed  within 
the  larger  tabe.  One  tnbe  is  placed  in  commanication  with  condensed 
gas  or  air,  or  both,  compressed  by  a  pamp ;  the  other  tube  is  in  comma- 
nication with  ordinary  arrangements  for  the  supply  of  atmospheric  air  or 
gas.  The  gas,  or  air,  or  both,  may  be  supplied  at  any  determined  pressure ; 
the  mixtnre  of  gas  and  air  is  passed  through  a  perforated  plate  of  platinum. 
The  miztore  of  gas  and  air  is  thus  obtained :  the  tnbe  oondnctmg  one 
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of  those  agentB  is  carried  ihrongh  the  smaller  tube,  and  discHarged 
throngh  the  openiug  of  it  into  the  larger  tnbe,  into  wliich  the  other 
agent  is  admitted.  The  tubes  thus  act  as  a  sort  of  blow-pipe ;  the 
gaseous  mixture  passes  through  the  larger  tube  to  a  piece  or  surfiice  of 
pure  platinum.  Pierced  plate,  gauze,  or  woven  platinum  wire,  or  other 
suitable  metal  may  be  substituted  for  platinum.  The  minute  jets  pass 
throngh  the  interstices  of  the  metal  work,  and  are  ignited.  The  metal 
soon  becomes  incandescent,  the  supply  of  air  being  duly  regulated,  com- 
bustion is  made  perfect ;  flame  disappears,  and  the  platinum,  or  other 
metal,  becomes  a  disc  of  intense  light. 

Manufaotubb  of  Sulphate  of  Magkesu,  by  Franklin  Winser  of 
Manchester. — Carbonate  of  magnesiai  or  dolomite,  or  the  oxide  of  mag^ 
nesiai  either  in  lump  or  ground,  is  placed  in  the  gas  purifiers,  instead  of 
carbonat'C  of  lime  or  other  articles  now  used  for  the  purpose  of  purifying 
and  freeing  ordinary  gas  from  sulphur  and  its  other  impurities ;  or  mag- 
nesia or  dolomite,  either  carbonate  or  oxide,  ground  or  in  lumps,  is  placed 
in  chambers  or  any  convenient  receptacle,  and  into  these  chambers 
sulphurous  acid  gas  is  introduced,  this  gas  being  formed  by  burning 
any  sulphides  or  bisulphides  of  earths  or  metals,  by  which  means  sul- 
phides of  magnesia  are  formed,  which  sulphides  are  converted  into 
sulphates  by  means  of  furnaces  or  other  known  methods. 

Utilizing  Fqel. — Mr.  Frederick  Hahn  Danchell,  introduces  coal,  peat, 
coke,  wood,  charcoal,  or  other  combustible  matter  into  furnaces  in  the 
state  of  fine  dust  or  powder  instead  of  in  lumps.  These  powdered 
materials  are  supplied  to  the  furnace  by  means  of  a  blast  of  either  air  or 
steam,  or  of  both  combined,  which  is  produced  by  a  fan  or  bellows,  or 
any  blowing  engine,  or  by  a  steam  jet  direct  from  a  steam  boiler.  The  air 
and  steam  employed  in  connection  with  this  carbon  dust  or  powder,  is 
heated,  or  superheated  by  one  of  the  means  generally  employed  for  the 
purpose. 


LITERAEY  NOTICES. 

Facts  akd  Akouments  for  Dabwin  bt  Fritz  Mi^ller.  Translated 
from  the  German  by  W.  S.  Dallas,  F.L.S.,  Assistant  Secretary  to  the 
Geological  Society  of  London.  With  Illustrations.  (John  Mnjrray.) — 
Mr.  Dallas  has  had  a  difficult  job  in  translating  this  important  work,  which 
will  form  a  valuable  addition  to  our  scientific  libraries.  Dr.  Fritz  Miiller 
was  prompted  by  reading  Darwin's  work  on  the  "  Origin  of  Species,"  to 
test  its  theories  by  carefully  studying  the  results  of  their  application  to  a 
particular  group  of  animals.  He  selected  the  Crustacea  of  which  he  could 
easily  obtain  living  specimens  at  Desterro,  the  scene  of  his  labours.  Many 
talkers  and  writers  on  the  Darwinian  philosophy  seem  to  fancy  that  little 
knowledge  is  necessary  to  enable  them  to  dogmatize  on  the  subject^  and 
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m  this  they  are  quite  right ;  bnt  as  Fritz  Muller  wished  to  arrive  at  some- 
thing better  than  dogmatism,  he  adopted  the  slow  method  of  caatioas  and 
prolonged  stndj.  He  tells  ns  that  he  speedily  saw  that  it  would  require 
years  of  work  before  the  essential  problem  could  be  seriously  handled,  and 
that,  above  all  things,  a  thorough  knowledge  of  development  was  neces- 
sary. The  lower  Crustacea  offer  great  advantage  for  the  line  of  investiga- 
tion he  pursued,  and  it  is  no  small  proof  of  the  accuracy  of  Darwin's 
views  that  his  researches  tend  to  their  confirmation.  In  several  passages. 
Dr.  Fritz  Muller  speaks  very  contemptuously  of  orthodox  views,  and  if  an 
occasional  expression  is  offensive  to  those  who  habitually  contemplate 
nature  from  the  stand-point  of  natural  theology,  we  would  urge  upon 
them  the  necessity  for  caution  and  accuracy  in  the  statement  of  their 
«ase.  As  we  have  said  in  another  place,  we  are  convinced  that  natural 
theology  will  not  suffer  from  the  establishment  of  doctrines  of  develop- 
ment, but  the  natural  theologian  of  the  future  must  be  prepared  to  take 
into  consideration  all  established  facts,  and  not  place  himself  in  hostility 
to  science  by  rejecting  truths  he  did  not  expect,  and  may  not  see  how  to 
reconcile  with  the  general  requirements  of  his  system.  We  protest  most 
strongly  against  the  dissociation  of  science  and  religion,  but  the  desired 
reconciliation  can  only  exist  in  the  minds  of  those  who  can  discard  preju- 
dice, and  accept  all  that  is  proved,  however  much  it  may  differ  from  pre- 
conceived ideas. 

Dr.  Fritz  Miiller's  work  is  indispensable  to  students  of  the  Crustacea, 
whether  Darwinians  or  anti-development  theorists.  His  book  is  written 
for  professed  naturalists,  and  there  is  little  which  the  general  reader  would 
understand.  So  far  as  the  former  class  is  concerned,  it  is  not  necessary 
that  we  should  do  more  than  notify  its  appearance  in  an  English  dress, 
and  state  that  it  contains  important  observations  on  the  development  of 
many  species  of  Crustacea  ;  but  we  must  endeavour  to  make  some  portions 
of  the  argument  intelligible  to  the  latter.  Dr.  Fritz  Miiller  tells  us  that, 
among  the  male  Crustacea,  it  is  not  uncommon  to  find  a  more  abundant 
development  than  in  the  females  of  delicate  filaments  on  the  antennad,  to 
which,  in  conformity  with  Leydig,  he  ascribes  olfactory  ftinctions. 

In  Tanais,  two  kinds  of  males  are  discovered.  "  Up  to  the  last  change 
of  skin  preceding  sexual  maturity,  the  young  males  resemble  the  females, 
but  then  they  undergo  an  important  metamorphosis.  Amongst  other 
things,  they  lose  the  moveable  appendages  of  the  mouth,  even  those  which 
serve  for  the  maintenance  of  the  respiratory  current ;  their  intestine  is 
always  found  empty,  and  they  appear  to  live  only  for  love.  But  what  is 
most  remarkable  is  that  they  never  appear  under  two  different  forms. 
Some  acquire  powerful,  long-fingered  chelad  (claws),  and  instead  of  the 
single  olfactory  filament  of  the  female,  have  ^m  twelve  to  seventeen  of 
these  organs,  which  stand  two  or  three  together  on  each  joint  of  the 
flagellum.  The  others  retain  the  short,  thick  form  of  the  chela?  of  the 
females,  but,  on  the  other  hand,  their  antennso  are  equipped  with  a  far 
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greater  nnmber  of  dfiustoiy  filaments,  which  stand  in  groups  of  from  five 
to  seven  together/' 

The  Tanais  lives  among  densely-woven  conferva,  and  by  putting  thia 
weed  in  a  large  glass  of  sea  water,  Fritz  Mnller  could  observe  thousands 
of  the  little  creatures  who  soon  covered  its  walls.     He  found  the  femaiea 
all  alike,  and  the  males  of  the  two  kinds  without  any  intermediate  forms. 
In  the  pursuit  of  the  females,  those  males  who  were  good  smellers,  and 
those  who  were  good  claspers,  might  both  be  fortunate,  and  he  accounts 
for  the  non-appearance  of  any  intermediate  forms  by  supposing  that  they 
may  have  died  out.    If,  at  any  time,  there  were  good  smellers,  and  good 
daspers,  and  likewise  different  grades  of  smellers  and  claspers  of  inferior 
powers,  it  would  be  reasonable  to  expect  that  the  weaker  ones  would  have 
the  worst   of   the  contest    for  wives,    and   the   two  successful  forms 
would  remain  as  possessing  divers  but  equivalent  advantages.     Another 
elaborate  argument  of  Fritz  Miiller  is  founded  upon   the  diversity  of 
arrangements  by  which  land-crabs  are  fitted  for  aerial  respiration.     In 
the  nearly-allied  families  of  Ooypodidss  and   G-rapsoids,  the  general 
structure  follows  the  same  plan,  but  the  respiratory  arrangements  differ. 
The  former  live  in  sand,  and  have  their  respiratoiy  aperture  ''  placed  at  the 
lowest  part,  directed  downwards,  and  concealed  between  broad  pur&oes, 
fringed  with  prolific  brushes  of  hair,'*  while  in  Orapsus(  which  climbs  trees), 
"  the  water  is  allowed  to  reach  the  branchisB  only  from  the  front.    I  saw 
it  in  Ooypoda,  says  F.  Miiller,  ^'  flow  in  also  through  the  orifice,  just 
described,"  between  the  four  fourth  pair  of  feet.     The  explanation  of 
special  adaptation  to  different  modes  of  life  is  not  sufficimit,  though  true 
as  far  as  it  goes,  as  it  is  found  that  the  G-elosimus  of  the  mangrove 
swamps,  which  share  the  same  conditions  of  life  with  various  GrapsoidsB, 
and  yet  does  not  agree  with  them,  but  with  the  armiculons  Ocypoda. 

The  scientific  naturalist  will  be  much  interested  by  Dr.  F.  Miiller's 
observations  on  the  development  of  the  Podopthalama,  Ethiopthalama, 
Entomostraca,  etc.,  which  abound  in  curious  facts. 

The  Housk  I  Livs  In  :  or,  Popqlab  Illustrations  of  thr  Stbuctubb 
AND  Functions  of  thr  Human  Bodt.  For  the  use  of  Families  and  Schools. 
Edited  by  Thomas  C.  Gibton,  Surgeon.  New  Edition.  (Longmans.) — 
This  is  the  eleventh  edition  of  a  popular  treatise  on  human  anatomy  and 
physiology — a  fact  which  shows  that  its  peculiar  mode  of  presenting  the 
subject  has  found  favour  with  the  young,  to  whom  it  is  specially  addressed^ 
and  who  will  find  it  easy  to  understand. 

WooDNUTs  from  A  Faibt  Hazel-Bush,  Cbackbd  fob  Littlb  Pboplb, 
by  Jean  D^Ensionj^.  (Groombridge  and  Sons.) — An  elegant  gift  book, 
with  handsome  red  binding,  gilt  edges,  and  remarkably  good  wood- 
cuts. It  contains  fifteen  pretty  stories  about  owls,  partridges,  rabbits, 
squirrels,  kingfishers,  etc.,  which  the  young  folks  will  be  delighted 
with,  and  their  elders  will  be  sure  to  read — of  course  only  to  see,  and 
find  out,  that  they  are  good  for  the  juveniles.    The  teller  of  the  tales 
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loams  from  the  fairies  tlie  language  of  the  birds,  and  thus  becomes 
aoqnainted  with  many  matters  hidden  from  common  folk.  It  is  an 
excellent  specimen  of  this  sort  of  fable,  and  well  merited  the  graceful 
dress  in  which  it  claims  the  favour  of  the  public 

Beltqdle  Aquitanic^;  Being  GoNTBtBurioNs  to  thb  Abghaoloot  ani> 
Palaontologt  of  Pkbioobd  and  thb  Adjoinino  Pbotinces  of  Southbbn 
Fbanob.  By  Edouabd  Labtbt  and  Henbt  Ghbistt.  .  Edited  by  Tuokab 
BuPEBT  Jones,  Professor  of  Geology,  etc..  Royal  Military  GoUege,  Sand- 
hurst. Paiii  Yin. — The  present  part  of  this  splendid  work  contains  the 
usual  complement  of  plates  of  bone  and  stone  implements.  The  most 
interesting  portion  of  the  letterpress  contains  remarks  by  Paul  Broca  on 
the  human  skulls  and  bones  found  in  the  care  of  Gro-magnon,  and 
affording  proof  of  the  contemporaneity  of  man  and  the  mammoth.  It, 
Broca  remarks  that  the  remains  of  the  men  of  the  Quaternary  period, 
hitherto  studied,  "  belonged  for  the  most  part  to  individuals  of  short 
stature,  with  a  rather  small  cranium,  and  a  more  or  less  prognathous 
(snouty)  face."  The  Gro-magnon  men  did  not  conform  to  this  descrip- 
tion, but  show  M.  Broca  to  have  been  right  in  his  opinion  that  Europe 
was  inhabit^  by  more  than  one  race  during  the  Quaternary  epoch.  The 
remains  of  the  three  individuals  in  the  Gro-magnon  cave  belonged  to 
persons  of  lofty  stature,  strong  bones,  and  large  dolichocephalic  skulls, 
and  differed  widely  from  the  stanted  races.  There  is  no  reason  whatever 
for  limiting  the  antiquity  of  man  to  the  Qaatemary  epoch,  and  if 
various  races  existed  at  that  period,  the  earliest  appearance  of  the  human 
&mily  may  be  long  anterior  to  it.  No  discovery  as  yet  brings  us  within 
sight  of  primsBval  man.  Already  *'the  chipped-stone  and  paleolithic 
period  "is  divided  into  *' distinct  epochs,  characterized  by  the  palsdon- 
tological  aspect  of  the  fauna,  and  by  the  progress  of  art  and  industry, 
and,  lastly,  by  the  introduction  of  new  habits  and  customs."  Different 
races  may  have  passed  through  these  periods  at  widely  different  dates, 
and  geologists  have  very  much  to  do  before  the  early  histoiy  of  man 
can  be  sketched.  At  present,  each  discovery,  instead  of  being  conclusive, 
sends  us  back  in  the  direction  of  a  higher  antiquity  than  has  yet  been 
proved. 


NOTES   AND   MEMORANDA. 

Thb  Tkahstt  of  Tsim  nr  1874. — ^Mr.  Broctor  states  that  when  the  ciroamstaiioe* 
of  this  transit  are  caLnilated  with  refereDoe  to  intnmal  oontsots  (the  only  phase  eyer 
observed  in  oonnection  with  the  determination  of  the  sun's  distanoe),  the  places  on  the 
earth's  surface,  where  ingress  and  egress  are  most  accelerated  and  retarded,  fiJl  seTerally 
314*0,  920*2,  764*5,  and  208*7  mUes  from  the  corresponding  places  as  determined  by  the 
Astronomer  Royal.  The  difference  is  partly  due  to  the  choice  of  internal  contacts 
instead  of  the  passages  of  Yenus's  centre  ;  and  partly  to  thecirramstanee  that  the  Astro- 
nomer Boyal  has  taken  the  position-angles  as  calculated  by  Mr.  Hind  for  external 
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MDtoctf.  When  it  i»  remembered  that  an  error  of  one  degree  in  the  poeitioa^aa^ 
oonrefljionde  to  an  error  of  one  degree  of  a  great  oirole  on  the  earth — that  ia  to  abouifc 
tiiiy-nine  milee — the  largeness  of  the  diterepanciee  will  be  aoooanted  for. 

Oyip^boub  Ybktbbiutb  Blood  Gokpvsolbs.— ICr.  W.  Savory  baa  a  paper  in  ''Proo. 
Boy.  Soc.,**  No.  1 10,  in  which  he  statee  that  if  the  blood  of  a  frog  or  newt  ii  rapidlj 
transferred  from  the  living  creatures  to  the  mtoroeoope,  no  nuclei  are  seen  in  the  cor- 
puscles. Having  his  instrument  ready,  an  assistant  holds  the  animal,  a  superficial  resael 
is  quickly  cut,  touched  with  a  piece  of  ooreriDg  glass,  and  the  latter  placed  on  a  slide  ^-4 
▼iewed  without  delay. 

SouBCB  07  EuEOTBiorrT  nr  thb  Tobfbdo.^**  Cosmos "  has  a  short  article  on  tliia 
anbject  by  M.  Bureau.  He  shows  that  arresting  the  cironlation  of  the  blood  by  injecting 
lard  {suif)  into  the  arteries  does  not  stop  the  electric  action,  and  it  is  found  that  sererinf 
the  nerves  leading  to  the  electric  oiigan  does  not  prevent  further  discharges  being  made. 
Thus  the  electricity  does  not  resemble  a  current  dispatched  from  the  nerve  centres.  IC. 
Matteuoci  considers  that  the  nerve  force  promotes  or  determines  the  secretion  of  liquida 
having  different  chemical  properties  in  the  cells  of  the  electric  organ.  M.  Doreaa 
ihinks  the  electric  current  in  the  fish  resembles  an  induced  current  in  a  coil  machine. 

YiPBBS  nr  La  Hautb  Mabkb. — **  Cosmos,"  speakiog  of  viper-catching,  says  that 
it  may  be  effected  by  pressing  a  stick  npon  the  reptile's  back,  and  holding  a  wide* 
mouthed  bottle  to  his  bead,  allowing  him  to  wriggle  into  it,  and  corking  him  up.  Thia 
is  said  to  be  the  method  in  Haute  ICame  where  vipers  appear  to  swarm.  Formerij 
fifty  centimes  was  paid  for  each  viper  caught^  and  from  8,000  to  10,000  francs  were  dia- 
bursed  in  a  single  year.  The  price  was  reduced  to  thirty  centimes,  and  is  now  twenty,  at 
which  rate  one  gardBfaretiier  earned  562  francs  in  one  year. 

Nrw  Optical  Tot  :  thb  CiirBBCOFB.— M.  Angier  mounts  two  small  photographs  oa 
Stanhope  lenses  in  such  a  manner  that,  by  a  spring  motion,  they  are  made  to  revolve 
past  a  sight  hole.  He  depicts  the  commencing  attitude  of  some  movement  in  one,  and 
its  conclusion  in  the  other.  The  mind  fancies  the  intermediate  steps,  and  the  eje  appeara 
to  see  the  whole  series. 

BoiLiH«  PoiKT  OF  AiBLBss  Watbb.— It  is  well-known  that  water,  deprived  of  the 
air  it  commonly  holds  in  solution,  boils  at  a  higher  temperature  and  with  explosive 
violence.  M.  Krebs  has  described  in  "Fogg.  Annal."  some  fresh  experiments.  He 
mixes  three  parts  of  distilled  water  with  one  of  absolute  alcohol.  When  this  mixture  has 
been  boiled  in  a  glass  vessel  till  its  bulk  is  greatly  reduced,  its  ebullition  point  is  raised 
to  lOT"  or  109'  C,  if  the  precaution  is  taken  to  wash  the  vessel  with  sulphuric  acid,  and 
afterwards  with  distilled  water.  Water  in  this  state  cannot  be  msde  to  boil  at  60*  0. 
under  any  sir  pump  diminution  of  pressure,  though  common  water  buils  when  the  pres- 
flure  is  reduced  to  five  inches  of  mercury.  If  the  mixture  of  water  and  alcohol,  afier 
having  been  boiled  in  an  open  vessel  till  its  bulk  is  much  reduced,  is  kept  in  a  water 
hammer,  and  plunged  in  hot  oil,  and  the  point  of  the  hammer  broken  when  the  heat  is 
about  109"  C,  the  temperature  maj  be  further  raised  to  160*  C,  and  more,  without 
ebullition  ensuing,  and  when  it  comes  there  is  an  explosion.  If  the  water  hammer 
remains  closed  explosions  seldom  occur,  but  air  bubbles  appear,  followed  by  a  few  othen^ 
and  at  last  they  form  in  regular  succession  at  from  150*  to  170',  or  even  200*  C.  If  the 
point  of  the  hammer  is  then  broken,  as  soon  as  regular  bubbles  appear,  the  temperacore 
may  be  raised  to  170%  or  even  200'  C,  without  ebullition,  but  the  water  rapidly  evapo- 
rates to  the  last  drop. 

Food  vob  Silkwobics.— M.  Brouzet  states,  in  <*  Oomptes  Bendus,'*  that  the  common 
silkworm,  in  the  absence  of  mulberry  leaves,  will  thrive  on  leaves  of  the  pine  ( pia), 
carrot,  lettuce,  borage,  and  radish,  but  they  show  a  special  liking  for  the  leaf  of  the 
aalsafy.    He  thinks  the  use  of  the  last  kind  of  food  might  help  to  regenerate  1 
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THE  ANNELIDAN  WORMS,  OR  ANNBLIDES  (ANNELIDA). 

BY  W.    BAIBD,   H.D.,   F.B.S.,    P.L.S.,   ETC. 
{WUh  a  Colowed  PlaU,) 

SECOND  OKDER.— TUBICOLA;  TUBIOOLOUS,  OK  SEDENTARY  WORMS- 

According  to  the  arrangement  of  M.  M.  Audouin  and  Milne 
Edwards,  Grnbe,  Johnston,  etc.,  the  family  of  Annelides,  called 
Ariciid89,  with  tlie  history  of  which  we  will  commence  this  order, 
form  part  of  the  Errantia,  or  wandering  worms,  or,  according  to 
the  nomenclature  of  Ehlers,  the  order  Nereideans.  Claparede, 
however,  and  some  other  of  the  more  recent  authors,  remove  them 
from  the  wandering  tribe  to  that  of  the  Tubicolous,  or  sedentary 
worms.  As  formerly  arranged,  this  family  contained  a  very  hetero- 
geneous collection  of  genera,  but,  as  now  proposed,  some  of  these 
are  removed,  and  others  are  placed  in  distinct  families  by  them- 
selves. 

We  will  deviate  from  the  arrangement  of  Audouin  and  Edwards, 
which  we  have  hitherto  followed,  and  take  M.  Claparfede  as  our 
guide,  in  part,  for  this  second  order  of  Annelides.  In  fact,  the 
greater  number  of  worms  contained  in  the  old  family,  Ariciidas,  are 
miners  in  wet  sand  or  mud,  or  dwellers  in  slightly  cemented  sand- 
formed  tubes,  and  have  been  found  by  recent  observers  to  possess 
in  their  feet,  or  organs  of  motion,  hooked  setsB  (spinets,  or  uncini), 
in  addition  to  the  ordinary  setaa,  as  in  the  more  decided  tubicolous 
worms,  such  as  the  Terebellaa,  etc. 

Family  Cirbattjlid^. — The  genus,  Cirratulus,  formed  part  of  the 
old  family,  Ariciidsd,  though  it  has  now  been  raised  to  the  rank  of  a 
type  of  a  separate  family.  This  genus  is  characterized  by  its  sub- 
cylindrical  vermiform  body  being  composed  of  numerous  narrow- 
segments,  by  its  conical  head  being  small,  and  generally  deprived 
of  tentacles.  The  feet  are  small,  and  form  a  doable  series  along 
each  side.  The  branchisB  are  very  peculiar,  resemble  cirri  in  their 
general  appearance,  and  show  themselves  as  long,  filiform,  tortuous 
filaments,  springing  from  the  back  or  margins  of  the  segments* 
The  form  of  the  body  of  these  worms  is  very  like  that  of  the  earth- 
worms (Lumbrici),  to  which  they  were  referred  by  the  earlier 
writers,  such  as  Muller,  etc.  One  of  the  most  common  species  of 
Cirratulus  on  onr  shores  is  the  northern  Cirratule  {Oirratultis 
borealis),  found  on  several  parts  of  our  southern  coasts,  such  as 
Devonshire  and  Cornwall.     It  varies  from  three  to  six  inches  in 
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lengthy  and  individaals  even  nine  inches  long  are  occasionally  found. 
The  body  is  rather  less  than  a  goose-quill  in  calibre,  of  a  brown  or 
yellowish  colour.  The  head  is  very  small,  the  segments  of  the 
body  very  numerous,  and  the  branchial  filaments  are  found  in 
greater  abundance  near  the  head  than  on  the  body.  '^The 
OirratultLS  borealis  lurks  under  stones,  in  a  somewhat  muddy  soil,  in 
which  it  forms  burrows  similar  to  those  of  the  earth-worm,  and  into 
which  it  retires  slowly  when  disturbed.  The  filaments  by  which  it 
is  80  remarkably  distinguished,  and  which  curl  around  it  like  so 
many  parasitical  worms,  are  the  branchiae,  or  organs,  through  the 
medium  of  which  the  blood  is  exposed  to  the  influence  of  the  air, 
and  fitted  for  the  purpose  of  life.^'  So  says  Dr.  Johnston;  and,  in 
further  describing  these  organs,  he  tells  us  that  each  consists  of  a 
large  central  vessel,  carrying  red  blood,  surrounded  by  a  white 
gelatinous,  transparent  membrane,  and  that  they  are  consequently 
of  a  fine  red  colour.  Tlie  setaa  of  the  feet  are  of  two  kinds.  The 
upper,  or  superior  bundle,  is  composed  of  about  six — three 
long  and  slender,  an4  three  shorter,  but  comparatively  stout, 
and  all  simple,  unjointed,  and  acute.  The  inferior  bundle  has  only 
three  in  the  upper  segments,  diminishing  to  one  only  in  the  caudal 
extremity,  and  all  stout,  and  curved,  as  Dr.  Johnston  says,  like  the 
italic  letter y.  The  figure  in  Plate  IV.,  Fig.  1,  is  that  of  another,  but 
allied  species,  Cirratuhis  tentaculatuSj  a  more  beautiful  species  than 
the  one  just  mentioned,  and  possessed  of  more  numerous  branchial 
filaments  throughout  the  length  of  its  body.  It  is  four  inches  long, 
rather  narrowed  in  the  middle  of  the  body,  and  consisting  of  nearly 
230  segments.  The  colours  of  this  species  are  more  brilliant  than 
thoso  of  Cirratulus  borealis.  Another  kind  of  worm,  very  nearly 
resembling  the  Cirratulus,  and  found  common  on  our  coasts,  living 
in  tortuous,  cylindrical  holes,  made  by  the  animal  ifcself  in  the  sub- 
stance of  some  of  our  hardest  shells,  is  the  shell-boring  Cirratule, 
Dodeeacetna  coTicharum,  This  worm  is  only  about  an  inch  long,  and 
scarcely  a  Une  in  diameter ;  has  no  distinct  head,  J^ut  only  a  cylin- 
drical obtuse  sort  of  snout.  The  segments  of  the  body  are  distinct, 
but  the  branchial  filaments  are  few  in  number  compared  with  the 
Cirratulus.  The  setae,  or  bristles,  with  which  the  sides  of  the  body 
are  furnished  consist  of  two  series  on  each  side,  springing  from  each 
segment,  one  dorsal,  the  other  ventral.  In  each  fascicle  the  setsd 
are  of  two  kinds— one  long,  slender,  setaceous,  the  other  hooked, 
or  uncinate.  In  the  dorsal  fascicle  the  setaceous  bristles  are  most 
numerous,  and  considerably  elongated,  intermingled  with  two  op 
three  hooked  ones ;  in  the  ventral  fascicle  these  hooked  bristles  are 
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stouter^  not  numerous^  bat  the  setaceous  are  coxnparati7el7  few^ 
short  and  weak. 

Its  habits  are  interesting.  It  Uves  in  a  hole  or  furrow^  drilled 
oat  of  the  substance  of  some  of  our  hardest  and  most  compact 
shells.  The  tunnel^  so  to  call  it^  fits  the  size  of  the  body  of  the 
animal^  and  the  little  creature  seems  ill  at  ease  and  veiy  unquiet 
when  withdrawn  from  its  case.  When  at  rest  under  water,  it  pro- 
trudes the  tentacles  and  filaments  from  the  circular  aperture  of  the 
furrow,  which  is  on  a  level  with  the  surface.  The  filaments  are  laid 
along  the  shell,  and  are  kept  quiet,  or  moved  about,  like  inde- 
pendent worms.  When  placed  in  spirits,  the  worm  imparts  to  the 
fluid  a  fine  green  sap-colour. 

Family  Spionid*.— In  this  family,  for  convenience  sake,  I  will 
arrange  the  genera,  Nerine  and  Leueodore  of  Johnston,  the  Spio  of 
Turton  and  Montagu,  and  the  Chcetopterus  of  Cuvier. 

The  genus,  Nerine,  was  formed  by  Dr.  Johnston,  and  so  called 
from  the  patronymic  of  the  daughters  of  old  Nereus.  They  are 
elongated  vermiform  worms,  with  a  small  distinct  head,  two  large, 
long,  and  tapered  antennad,  springing  from  the  occiput,  and  an 
uninterrupted  series  of  stout,  tapered,  ciliated,  branchial  filaments 
along  each  side,  reflected  on  the  back,  with  a  lobe  at  their  base. 
They  have  well  developed  feet  of  two  branches,  each  branch 
consisting  of  a  compressed  lobe,  and  a  short  pedicle,  armed  with 
simple  bristles,  and  a  few  hooked  ones,  or  uncini,  on  the  posterior 
feet.  The  branchiae  are  of  a  flne  red  colour,  owing  to  the  presence 
of  two  large  blood-vessels,  but  become  gradually  less  as  they 
descend  on  the  body,  and  ultimately  become  obsolete  on  the  caudal 
segments.  When  the  animal  is  in  the  water,  these  branchiaa  are 
raised  and  extended,  and  are  in  constant  movement ;  but  when  tho 
worm  is  out  of  the  water,  they  are  laid  across  the  back,  their  points 
meeting  in  the  middle,  giving  the  body  the  appearance  of  being 
marked  with  transverse  folds,  or  elevated  striad. 

The  Nerines,  Dr.  Johnston  informs  us,  inhabit  the  sea-shore,  and 
the  margins  of  rivers,  a  little  below  high-water  mark.  They  prefer 
a  soil  composed  of  sand  or  mud,  and  in  which  the  latter  rather  pre- 
ponderates. They  are  usually  found  lurking  tmder  stones,  or 
burrowing  in  the  soil ;  and  in  the  latter  situations,  the  surface,  to  a 
great  extent,  is  seen  full  of  small,  round  perforations,  and  covered- 
with  little  heaps  of  its  tubular  and  spiral  excrements.  When  dis- 
turbed, they  descend  in  their  furrows  with  great  rapidity,  and  to  a 
considerable  depth.  When  taken,  they  throw  themselves  into  violent 
contortions,  during  which  the  body  generally  separates  into  several 


324  THE   ANNELIDAK  WORMS. 

portions,  or  loses  its  antennad,  whicli  always  separate  at  their  veiy 
base.  These  animals  are  named  ''  rag- worms  "  by  the  '^  Berwick- 
shire fishermen,  and  are  nsed  in  their  neighbourhood  as  bait  to  take 
the  fry  of  the  coal-fish."  Two  or  three  species  are  found  on  our 
coasts,  ranging  from  three  to  eight  inches  in  length. 

The  genus,  Spio,  is  said  by  Sars,  echoed  by  Claparede,  to 
resemble  in  character  so  closely  the  Nerine,  that  it  is  very  difficult  to 
distinguish  them.  It  is  almost  unnecessary,  therefore,  to  say  much 
more  about  them,  than  that  it  is  from  the  species  of  this  genus  that 
naturaUsts  have  been  enabled  to  place  in  the  system  the  various 
members  of  the  old  family,  Ariciidad,  as  mentioned  above.  The 
uncini,  or  hooked  bristles,  are  distinct  in  the  species  of  this  genus, 
of  which  three  or  four  are  found  on  our  coasts.  The  tubes,  or 
cases,  in  which  these  animals  reside  are  extremely  tender,  according 
to  Montagu,  and  composed  of  minute  adventitious  matter,  slightly 
agglutinated  together. 

The  genus,  Leucodore,  is  distinct  from  these,  though  Claparede 
thinks  it  is  the  same  as  had  been  previously  described  by  Bosc  under 
the  name  of  Polydora.  Be  this  as  it  may,  the  genus,  as  defined  by 
Johnston,  is  characterized  by  its  body  consisting  of  two  distinct 
portions,  the  upper  of  which  has  a  conical  head,  provided  with  two 
loDg  antennee,  rising  from  the  occiput.  These  are  flattened,  and 
have  a  channel,  or  gutter,  running  down  through  the  centre.  The 
segments  of  which  the  body  is  composed  are  numerous  and  distinct, 
and  generally  four  of  the  uppermost  are  furnished  with  papillary 
feet,  provided  with  cirri  on  each  side,  and  a  brush  of  retractile 
bristles.  The  fifth  segment  is  deprived  of  feet,  but  is  usually 
furnished  with  a  series  of  hooked  setsB,  or  uncini,  curved  in  form 
of  an  italic  y^  and  not  capable,  apparently,  of  being  protruded  like 
the  others.  After  this,  the  succeeding  segments  are  provided  with 
branchial  cirri,  each  usually  reflected  on  the  back,  to  meet  its  oppo- 
site fellow.  They.;  are  clothed  on  their  lower  aspect  with  long 
moveable  cilia.  The  setae  are  of  two  kinds,  slightly  curved,  simple, 
unjointed  bristles,  and  uncini.  The  last  segment  is  formed  into  a 
circular  cup,  or  sucker,  in  the  centre  of  which  is  situated  the  anus, 
a  small  round  aperture. 

There  is  one  species  {Leucodore  ciliahis)  found  on  our  coasts, 
near  low  water.  It  lives  between  the  seams  of  slaty  rocks,  burrowing 
in  the  fine  soft  mud  which  lines  the  fissures.  It  there  forms  a  kind 
of  fragile,  brittle  tube,  in  which  it  dwells.  The  motions  of  the 
animal  are  slow.  "  When  placed  in  a  saucer,"  says  Dr.  Johnston, 
''  it  keeps  itself  rolled  up  in  an  imperfectly  circular  manner,  lying 
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upon  its  side,  and  the  powerful  eflforts  made  to  change  its  position, 
and  with  little  or  no  success,  show  too  plainly  that  it  is  not  organized 
to  creep  about  like  the  '  annelides  errantes,'  but,  on  the  contrary, 
that  its  proper  habitat  must  be  a  furrow  similar  to  those  of  the 
tubicolons  worms,  to  which  in  structure  it  evidently  approximates  in 
several  particulars."  Two  or  three  species  are  found  in  the  Medi- 
terranean, one  of  which  bores  into  the  shells  of  the  barnacles 
(balani).  These  boring  worms  have  been  made  the  subject  of  con- 
siderable discussion  lately;  some  naturalists  maintaining  that  the 
holes  or  perforations  made  by  them  are  produced  by  means  of  a 
free  acid  secreted  by  the  animal;  others,  again,  asserting,  and 
perhaps  with  more  truth,  that  the  worms  drill  the  holes  by 
mechanical  means.  The  same  controversy  was  carried  on  some  years 
ago,  in  the  case  of  the  boring  moUusca,  and  the  preponderance  of 
opinion  is  now  in  favour  of  the  mechanical  mode  of  perforating  the 
various  substances  in  which  they  are  found. 

Another  very  curious  and  interesting  worm  belonging  to  the 
spionideous  tribe  of  Annelides,  and  of  which  I  very  lately  described 
a  species  found  on  our  own  coasts,  is  the  winged  bristle-bearing 
Annelide,  the  ChceiopteriLs.  This  genus  is  distinguished,  like  the 
preceding,  by  the  animals  having  their  body  formed,  as  it  were,  of 
two  dissimilar  portions.  The  species  of  Leucodore,  however,  are 
very  small,  while  the  Chaetopteri  are  of  very  considerable  size. 
The  head  is  flat  and  short,  and  is  provided  with  two  rather  long 
tentacles,  springing  from  its  underside,  and  generally  channeled. 
It  has  no  proboscis,  but  the  buccal  segment  of  the  body  is  furnished 
with  pinnules,  like  a  pair  of  wings.  The  anterior  portion  of  the 
body  is  of  a  square  shape,  broad  and  flattened.  The  middle  portion 
is  cylindrical,  and  composed  of  four  segments,  which  are  in  the  form 
of  sacs  or  vesicles.  The  posterior  portion  of  the  body  consists  of 
from  thirteen  to  twenty-three  segments,  gradually  diminishing  in 
size  as  they  descend  towards  the  caudal  extremity.  The  Ohcetoptenis 
insignisy  found  on  our  coasts,  from  the  Firth  of  Clyde  to  Cornwall, 
North  Wales,  and  in  the  Channel  Islands,  is  about  four  or  five 
inches  long,  and  inhabits  a  thin  parchment-like  tube,  coated 
externally  with  sand  and  gravel. 

The  worms  which  now  follow  in  the  arrangement  are  more 
typical  of  this  order  than  those  just  mentioned,  and  are  those 
with  which  Grube  commences  his  group  Limivora,  corresponding 
so  nearly  with  the  Tubicola  or  Sedentaria  of  Milne  Edwards. 
A  number  of  these  may  be  briefly  mentioned.  For  instance, 
the  Opheliadad,  many  of   which  are  more  like  small  fishes — of 
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the  genus  Ampliioxas,  for  instance — than  Annelides;  flattish 
worms^  sharp-pointed  at  the  two  extremities,  and  of  a  uniform 
pearly  colour.  The  species  found  on  our  British  coasts  are  about 
two  inches  long,  and  are  narrow.  They  have  a  single  row  of  feet, 
with  simple  bristles,  slender,  slightly  curved,  very  acute,  and 
smooth. 

The  SiPHOKOSTOHiB^,  another  family,  are  a  curious  set  of 
worms  that  burrow  in  mud.  They  have  a  soft,  cylindraceous  body, 
provided  with  long  and  numerous  bristles,  which,  with  the  feet,  are 
enveloped  in  a  transparent  mucus. 

The  species  of  the  next  family,  Telkthusj:,  are  borers  in  sand, 
and  the  family  contains  a  genus  named  Arenicola,  sand- worm,  some 
of  the  species  of  which  deserve  a  little  more  attention  than  has  been 
paid  to  their  predecessors.  In  general  form  they  are  cylindrical, 
somewhat  inflated  anteriorly,  and  consist  of  more  or  less  numerous 
segments,  a  certain  number  of  which  are  provided  with  beautiful 
arbuscular  branchiad.  In  some  of  the  species  these  branchiad  are 
finely  tinted,  and  the  worm  itself  is  often  of  a  carmine  colour,  or  of 
a  deeper  red,  though  sometimes  it  is  brownish,  and  at  others  of  a 
blackish  green,  according,  in  a  great  degree,  to  the  nature  of  the 
ground  in  which  they  are  found.  The  Arenicola  piseatorum  is  a 
common  species,  and  is  well  known  to  our  fishermen  by  the  name  of 
'  ''lug-worm.'^  As  Mr.  Gosse  says,  '^  it  is  rather  an  uncouth-looking^ 
creature  j"  and  the  specimens  he  found  were  in  colour  like  "  what  a 
tailor  would  call  an  invisible  green."  The  body  is  composed  of  a 
considerable  number  of  segments,  and  thirteen  of  these  are  furnished 
with  branchial  tufts.  These  branchi©,  Plate  IV.,  Fig.  2,  are  aborescent 
in  form,  of  a  red  or  purple  colour,  and  are  said  by  €k>sse,  from  an 
examination  of  the  animal  in  life,  to  be  protmsile,  and  to  consist  c^ 
a  great  number  of  short,  incurved  filaments,  which  have  the  power 
of  independent  motion,  '^  moving  with  a  sort  of  grasping  action.'* 
The  six  first  segments  are  provided  with  set®  only — ^no  branchiae. 
The  bristles  are  described  by  Gk>sse  as  pointing  upwards  and  a 
little  outwards,  as  Yerj  fine,  and  gradually  tapering  to  a  point* 
They  are  plain,  he  says,  except  near  the  tip,  where  they  are  clothed 
with  the  most  delicate  barbules,  which,  however,  are  closely  ap- 
pressed.  The  lug-worm  attains  the  length  sometimes  of  ten  inches,, 
and  is  found  on  various  parts  of  our  coasts,  in  rather  shallow  water^ 
preferring  a  station  near  low- water  mark,  and  buzrowing  there  in 
the  sand,  or — ^what,  perhaps,  they  rather  choose — a  somewhat 
muddy  bottom.  Their  locality  is  easily  detected,  from  the  spiral 
rolls  of  sandy  excrement  coiled  like  ropes  above  the  aperture  of  th» 
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burrow,  which  is  about  two  feet  deep.  In  tliis  hole  the  worm  lives, 
with  its  head  downwards ;  and  the  process  by  which  it  excavates 
this  dwelling  is  very  curious  and  interesting — the  worm  swallowing 
the  sand  as  it  scoops  it  out  with  its  anterior  portion,  and  then  lining 
the  hole  it  makes  with  a  glutinous  fluid  excreted  from  the  skin.  In 
some  parts  of  our  coast  the  lug- worm  is  very  much  esteemed  by 
our  fishermen  as  an  excellent  bait  for  fishes.  Dr.  Johnston,  in  his 
highly  interesting  work,  ''The  Non-Parasitical  British  Worms/' 
often  quoted  in  this  paper,  gives  a  very  graphic  description  of  the 
scene  which  occurs^  in  the  neighbourhood  of  Berwick  Bay,  on  the 
occasion  of  a  party  of  ''  baiters"  going  to  search  for  these,  to  them, 
valuable  worms.  *'  Almost  at  any  season,"  he  says,  ''  when  the  tide 
has  withdrawn  itself  within  the  limits  of  the  ocean,  the  idler  who  has 
wandered  down  to  the  shore  may,  perchance,  notice  a  group  of 
men,  girls,  and  boys  hieing  thither  with  a  glee  that  he  might  almost 
envy.  Some  carry  a  small  spade,  round,  and  very  sharp  on  the 
edge,  and  mounted  with  a  long  handle ;  and  others  have  a  little 
shallow  bucket,  held  by  a  twisted  cord  fixed  in  a  holew  on  each  side 
of  the  brim.  They  are  a  picturesque  and  happy  group.  They  go 
direct  to  a  sandy  bay,  which  reaches  from  the  shore  to  the  lowest 
ebb,  and  is  made  a  little  sinuous  by  the  ledge  of  rocks  on  each  side 
that  define  its  limits.  Over  this  bay  our  group  disperse  themselves, 
every  one  as  his  experience  guides  him,  to  the  spot  most  favoured 
by  the  lug- worm.  Here,  either  directed  by  some  pecuUarity  in  the 
holes  on  the  surface,  or  often,  as  I  think,  by  mere  guess,  the  bait- 
seeker  plunges  his  spade  deep  into  the  sand — ^not  by  pressure  of  the 
foot,  as  a  gardener  does,  but  by  the  force  of  the  arm  only ;  and 
then  he  throws  out  the  sand,  whence  his  attendant  boy  or  girl 
picks  out  the  wreathing  worm,  and  tosses  it  into  her  bucket,  the 
bottom  of  which  has  been  just  covered  with  a  little  sea-water. 
Thus  the  work  goes  on  as  if  it  were  a  pastime,  until  the  whole  bay 
has  been  searched ;  and  now  unseemly  pits  and  hillocks  cover  the 
entire  surface.  But  the  tide  flows  fast,  and  on  its  recess  all  is 
found  to  be  again  smooth  and  level,  and  no  evidence  remains  to 
convict  the  spoilers  of  its  tenantry. 

''  The  little  bay — ^it  may  be  fifty  yards  in  breadth,  and  four  times 
that  in  length — wiU  aflTord  daily  a  crop  of  worms  for  several  suc- 
cessive weeks ;  and,  after  an  interval  of  a  month's  rest,  other  crops 
of  equal  abundance ;  and  this  from  year  to  year  immemorial.  To 
account  for  the  unfailing  supply,  our  fishermen  imagine  that  the 
worms  come  in  from  the  sea  with  the  tides;  more  likely  it  is 
dependent  on  the  fecundity  of  the  species,  and  the  rapid  growth  of 
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the  individual.  The  number  taken  is  amazingly  great.  As  a  basis 
for  the  calculation,  let  us  take  our  own  fishery,  and  let  us  estimate 
the  boats  engaged  in  the  capture  of  fish  that  esteem  the  lug-worm 
a  favourite  food,  at  the  number  of  twelve  only  (we  have,  in  reality, 
seventeen  so  engaged  at  present) ;  and  let  us  further  suppose  that 
each  boat  baits  one  line,  with  its  700  hooks,  daily  with  the  lug,  and, 
for  the  short  period  of  six  weeks  per  annum,  and  this  low  estimate  will 
give  an  annual  consumption  of  302,400  worms  !  Now,  again,  multiply 
this  great  host  by  the  numbers  used  in  each  of  the  fisheries  that  are 
carried  on  in  almost  every  bay  and  creek  of  our  island,  and  it  will 
take  a  very  long  series  of  figures  indeed  to  express  the  enumera- 
tion— such  as  sets  the  mind  to  wander  vaguely  amidst  creations 
that  are  to  it  innumerable/*  Four  or  five  species  of  Arenicola,  or 
sand-worms,  are  found  natives  of  Britain. 

The  Tbrebellidj!,  which  follow  the  worms  just  mentioned,  are 
typical  specimens  of  the  order  Tubicola,  or  Sedentaria.  These 
worms  inhabit  consistent  sandy  tubes,  open  at  both  ends,  which 
they  form  themselves.  The  body  of  the  species  of  the  family  is 
generally  nearly  cylindrical  in  shape,  without  a  well-defined  head. 
Springing,  however,  from  the  buccal  segment  we  see  numerous 
filiform  extensile  tentacula  placed  on  the  crown,  or  on  a  lobe  above 
the  mouth,  or  on  each  side  near  the  mouth  beneath  the  lobe.  In 
some  of  the  genera  the  dorsal  margin  of  the  post-occipital  segment 
is  furnished  with  a  transverse  row  of  stiff  golden  bristles.  The 
tubercles  which  represent  the  feet,  and  which  bear  setad,  are  almost 
always  disposed  in  two  rows;  the  dorsal,  armed  with  setaceous 
bristles ;  the  ventral,  with  a  single  or  double  series  of  hooks  or 
uncini  (Tab.  IV.,  Pigs.  4,  5).  The  branchisB  are  generally  very 
much  branched,  rarely  filiform,  usually  placed  laterally,  seldom  in 
the  medio- dorsal  line,  and  confined  to  the  two  or  three  anterior 
segments. 

The  Annelides  belonging  to  the  genus  Terebella  are  destitute  of 
the  stiff  bristles.  The  tentacles  which  crown  the  head,  or  buccal 
lobe,  are  very  long,  filiform,  very  extensile,  furrowed  below,  and 
rdughish  vrith  mucous  granules,  and  the  branchiae  are  in  one,  two, 
or  three  pairs.  The  tubes  which  these  animals  form  are  of  a  mem- 
branous nature,  coated  with  broken  shells,  gravel,  or  sand,  cylindri- 
cal in  form,  erect  or  free,  and  open  at  both  ends.  In  some  of  the 
species  found  on  our  shores,  this  tube  is  as  large  as  a  swan's  quill, 
and  is  easily  distinguished  by  a  peculiar  tuflb  of  branched  arenaceous 
fibres,  with  which  its  orifice  is  armed.  It  stands  erect  in  the  mud, 
buried  to  a  considerable  distance,  and  extends  £rom  six  to  twelve 
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inches  in  length.  In  some^  the  tentacnla  and  branchisa  are  coloured, 
and  present  an  agreeable  appearance  in  the  water  as  they  move 
waving  about.  One  species,  the  Terebella  textriXf  or  the  ''  Weaver/' 
is  peculiar  in  forming  a  real  cobweb,  ''  as  distinct,''  says  Dalyell, 
"  as  that  of  the  spider,  with  which  it  covers  itself,  and  which,  also 
frequently,  if  not  always,  serve  to  support  its  spawn." 

The  genus,  Pectinaria,  is  distinguished  at  once  by  the  front  of 
the  animal  being  armed  with  a  transverse  row  of  stiff  .bristles,  like 
the  teeth  of  a  comb ;  from  which  resemblance  it  derives  its  name. 
The  species,  of  which  there  are  two,  or  perhaps,  three,  natives  of 
Great  Britain,  inhabit  tubes,  consistent  in  texture,  free  and 
unattached,  of  a  conical  shape,  widely  open  at  both  extremities, 
and  composed  of  agglutinated  grains  of  sand,  and  generally  quite 
even  on  the  surface. 

The  most  common  British  species  is  the  Pectinaria  belgica, 
which  lives  in  a  straight  tube,  corresponding  almost  exactly  to  the 
size  of  the  animal.  This  stands  immersed  in  the  sand,  in  a  per- 
pendicular position,  and  from  its  upper  wide  end,  the  animal 
projects  the  hea^  with  its  many  tentacles  which  are  in  continual 
movement.  These  are  described  as  being  shortened,  and 
lengthened,  and  twisted  about  at  will  in  search,  apparently,  for 
fit  grains  of  sand  to  construct  or  extend  the  tube;  a  process 
which  is  very  curious  and  interesting.  ''This  creature,"  says 
Sir  John  Dalyell,  ''constructs  a  very  delicate  tube,  as  thin  as 
paper,  exclusively  of  the  grains  of  sand  agglutinated  together  in 
an  extraordinary  manner.  The  thickness  of  the  side  does  not  exceed 
a  single  grain,  each  lies  in  its  proper  place,  and  the  whole  is  lined 
with  the  slightest  silken  coating.  The  sand  being  collected  at  the 
orifice  of  the  tube,  its  tenant,  chiefly  by  means  of  the  tentacular 
organs,  selects  those  which  are  appropriate,  and  applies  them  to  use. 
This  is  done  only  through  the  night,  all  the  additions  being  made 
at  the  orifice,  and  as  the  animal  grows,  the  shape  and  dimensions  of 
the  tube  being  an  inverted  conic  frustrum,  result  from  the  succes- 
sive growth  of  the  body."  The  Pectinaria  belgica  is  generally  from 
two  to  two  and  a  half  inches  long  though  occasionally  it  exceeds 
that  length.  The  spines  on  the  head  are  of  a  golden  bronze 
colour,  and  the  branchiss  a  bright  vermilion. 

The  Sabellarle  are  distinguished  from  the  Terebellae  by  their 
head  being  provided  with  a  number  of  peculiar  bristles,  generally 
arranged  in  a  double  or  triple  circular  series.  The  post-occipital 
segment  is  cleft,  as  it  were,  into  two  similar  halves,  each  fringed 
with  about  forty  tentacular  org^ans  which  are  extremely  flexible. 
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apparently  cartilaginons^  and^  when  examined  by  the  microsoope, 
appear  serrated  on  their  margins.  The  body  of  the  animal  is  of  a 
somewhat  cylindrical  shape^  and  composed  of  two  distinct  portions  ; 
the  upper  is  divided  into  segments  which  are  provided  on  each  aide 
with  feet  armed  with  set®  and  uncini^  or  hooks ;  the  posterior  por- 
tion is  in  form  of  a  slender  appendage  without  segments  or  feet^ 
nsoally  folded  upon  the  body. 

The  species  inhabit  eccentric-looking  but  massy  tubes^  composed 
of  pieces  of  coarse  sand^  or  fragments  of  shells^  cemented  together 
by  means  of  a  glutinous  matter  secreted  by  the  animal^  forming 
irregular  masses  impacted,  generally^  amidst  the  roots  of  sea- weeds 
(LaminarisB)^  or  fixed  in  heaps  upon  old  shells.  They  are^  in  most 
cases^  fiexuose  in  shape^  and  about  an  inch  or  an  inch  and  a  half  in 
length.  The  aperture  of  this  tube  is  open  and  circular^  somewhat 
expanded  at  the  margin^  but  .closed  up  at  the  bottom.  There  are 
two  or  three  species  found  on  our  shores^  one  of  which,  the  English 
Sabella  {Sabellaria  Anglica),  was  described  many  years  ago  by 
ElUs  amongst  his  species  of  corallines.  As  he  says,  the  tubes  are 
of  a  dark  sandy  colour,  of  a  brittle  texture,  rather  light  than 
heavy,  and  porous  on  all  sides.  The  animal  itself  is  said  by  Sir  J. 
Dalyell,  to  be  timid,  lively,  and  active;  to  be  never  tired  of  workings 
though^night  is  its  chief  season  for  constructing  its  dwelling.  The 
tentacular  organs  are  those  employed  by  the  animal  for  selecting 
the  grains  of  sand  and  adapting  them  to  the  precise  spot  wanted> 
where  they  are  fixed  by  means  of  the  glutinous  secretion  mentioned 
above.  The  interiors  also  are  lined  with  a  silky  looking  substance, 
the  produce  of  the  same  secretion.  The  SabeUarisB  are  oviparous, 
and  the  ova  are  laid  during  the  summer,  from  spring  to  the  end  of 
autumn.  Sir  J.  Dalyell  tells  us  that  these  ova  are  generally  purple 
in  colour,  with  a  darker  nucleus  within  a  gelatinous  sphere.  "  A 
specimen  of  the  animal,"  he  says,  ^'  having  been  injured  in  the  third 
week  of  October,  by  separating  a  congeries  of  tubes,  a  vast  quantity 
of  purple  ova  issued  from  the  root  of  the  cleft  (on  the  anterior  or 
post*occipital  segment).  The  parent  itself  was  coloured  by  the 
presence  of  the  ovarium,  for  by  this  organ  are  these  creaturea 
greatly  affected  during  the  season  of  propagation ;  £hey  become 
brown  or  dingy  white,  from  a  fine  ruddy  colour,  when  the  spawn* 
ing  season  is  over.  On  removal  to  a  watch-glass,  the  same 
specimen  continued  discharging  thousands  of  ova,  all  of  a  beautifdl 
colour  and  regular  ovoidal  form." 

The  Sabsll£  (belonging  to  the  family  SerpulidsB),  differ  much 
from  the  worms  last  mentioned ;  they  are  often  described  under  the 
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name  of  Ampliitrite^  but  the  former  is  the  original  name  given  to 
them  by  Savigny,  They  are  very  beantiful  animals,  as  far  as  the 
fan-shaped  branchial  plames  on  their  head  is  concerned.  The  first 
time  Mr.  Gosse  found  a  Sabella,  he  exclaimed,  when  he  saw  it 
nnfold  its  plames,  ^'  Ob,  what  a  magnificent  creature  1  I  thought, 
as  I  gazed  delighted  upon  it,  that  it  excelled  in  beauly  any  of  the 
marine  worms  I  had  yet  found."  ^'  This  plumous  crown,"  he  con- 
tinues, "  seemed  as  if  it  would  well  become  the  head  of  some  noble 
cacique,  or  the  lord  of  one  of  those  isles  in  the  distant  east,  which 
are  the  depositaries  of  earth's  most  precious  things."  The  body  of 
these  worms  is  distinctly  annulated,  and  the  head  is  marked  by  a 
four-lobed,  everted,  cartilaginous  collar.  The  branchias  arise  from 
the  front,  and  consist  of  a  pair  of  large  fan-shaped  rays  composed 
of  many  fringed  parallel  filaments,  united  together  on  a  cartilagi- 
nous base.  The  mouth  is  situated  in  the  centre  between  these 
branchiae,  at  the  bottom  of  a  regular  funnel  formed  by  them,  and 
frequently  has  two  small  setaceous  tentacula  on  each  side.  It  is^ 
besides,  fumiAhed  with  two  small,  fleshy  lobes,  which  Sir  John 
Dalyell,  who  first  noticed  them,  calls  '*  trowels,"  having  between 
them  another  organ  which  he  describes  as  a  tongue  or  ^' scoop."  The 
two  or  three  first  segments  of  the  body  are  not  possessed  of  feet,  but 
the  succeding  segments  of  the  thoracic  portion  of  the  body  have 
setigerous  feet,  with  a  series  of  uncini  to  each.  The  abdominal 
portion  of  the  body  has  a  pair  of  setigerous  feet  also  on  each  seg- 
ment, with  a  similar  series  of  uncini,  which,  however,  in  this  paH 
of  the  body,  reverse  the  position  they  had  on  the  thorax.  Tha 
animals  live  in  soft  and  flexible  cylindrical  tubes,  sometimes 
tapered  at  the  base,  made  of  fine  mud,  smooth  externaUy,  and 
coated  with  a  fine  membrane  interiorly. 

A  very  handsome  species,  and  one  of  the  most  common  found  on 
our  coasts,  is  the  "Fan  Sabella"  [SaleUa  penicUlvs),  Plate  IV., 
Fig.  3. 

The  animal  is  from  twelve  to  fifteen  inches  in  length,  and  as 
thick  as  a  common  goose-quill.  It  is  of  a  brownish  orange-colour, 
and  composed  of  numerous  segments.  There  is  no  proper  head, 
but  the  anterior  extremity  is  famished  with  branchiae  which  form 
"  a  pair  of  remarkably  elegant,  large,  fan-shaped  tufts,  of  a  straw- 
yellow  colour,  beautifully  spotted  and  banded  with  brown,  yellow, 
orange,  green,  and  red,  and  about  two  inches  in  height ;  each  tuft 
consists,  in  an  ordinary  specimen,  of  more  than  thirty  (sometimes  as 
many  as  eighty  or  ninety)  filaments,  densely  fringed,  and  united 
togetiier  by  a  common  cartilaginous  membrane  at  the  base.''     The 
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cilia  of  the  fringe  are  simple^  and  the  uncini  or  hooked  seta  are 
arranged  in  such  a  way  "  as  to  resemble  the  denticles  of  the  tongue 
of  a  zoophagous  mollusk."  The  bristles  which  their  feet  bear  "  are 
of  a  golden  yellow,  collected  into  a  cylindrical  fascicle ;  and  as  each 
bristle  is  thickened  or  kneed  where  the  point  begins,  the  apices  of 
the  whole  are  made  to  converge  and  form  a  conical  termination/' 
The  tube  in  which  this  worm  lives  is  long,  flexible,  and  cylindrical ; 
smooth  outside,  the  mud  or  fine  sand  of  which  it  is  constructed  being 
cemented  by  a  kind  of  glutinous  secretion.  In  some  of  our  creeks 
and  tidal  rivers  these  animals  abound  in  immense  numbers,  and  on 
the  coast  of  Essex  they  are  known  to  the  fishermen  by  the  name  of 
'^Hassocks."  When  dredging  in  the  river  Roach,  I  have  often 
come  upon  banks  where  they  existed  in  hundreds  of  thousands,  and 
appear  in  masses  of  large  extent  growing  erect  like  a  standing  field 
of  com. 

Sir  J.  Dalyell  gives  us  a  very  interesting  account  of  this  fine 
species  under  the  name  of  Amphitrite  ventilahrum.  He  describes  it 
in  great  detail,  and  the  formation  of  its  tube  is  given  with  graphic 
accuracy.  The  little  organs  which  he  calls  ''trowels,^'  and  the 
'^  scoop,''  are  extremely  useful  in  this  construction,  and  the  opera- 
tion is  thus  given  us  by  Dr.  Johnston  :  "  To  catch  and  collect  the 
muddy  material  necessary  for  the  work,  the  branchial  fans  are 
spre€bd  out  into  a  semicircle,  so  that  when  the  two  are  brought  into 
contact  a  wide  funnel  is  formed.  Once  in  the  funnel  the  muddy 
matter  is  forced  down  the  rachis  of  the  filaments  by  the  play  of  the 
ciliaiy  fringes,  and  brought  within  reach  of  the  singular  organ  at  the 
base  of  the  funnel  by  which  the  mud  is  selected  and  applied,  just  as 
a  mason  would  lay  lime  on  with  his  scoop,  and  then  mould  and 
smoothen  it  with  his  trowel."  These  organs,  described  above,  receive 
the  peUets  of  mud  which  the  animal  mixes  up  *'  with  an  adhesive 
secretion,  furnished,  probably  by  the  collar  of  the  cephalic  segment 
and  by  the  organs  just  mentioned.  It  is  thus  rendered  consistent 
and  tenacious,  and  fit  to  be  employed  in  raising  the  edge  of  the  tube. 
To  that  position  the  material  ia  raised  by  the  tongue  and  trowels, 
aided  by  a  general  elevation  of  the  head;  and  it  is  fashioned  into 
shape  by  the  same  scoop  and  trowels  curved  over  the  exterior  cir- 
cumference as  far  as  they  can  be  stretched,  and  smoothed  and 
polished  by  their  motions,  while  clasping  it  with  their  pressure. 
And  thus  the  tube  is  built  up."  When  clear  and  perfect,  says 
Dalyell^  this  tube  bears  the  narrowest  resemblance  to  a  tube  of 
caoutchouc  manufactured  by  human  art. 

The  branchial  plumes  are  the  most  striking  part  of  the  structure 
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of  this  worm^  and  an  enomeration  of  its  parts  may  well  strike  us 
with  wonder  and  admiration.  •'^  If  the  plume  of  an  adult/'  says  Sir 
John  Dalyell,  "  displays  eighty  branchise,  with  five  hundred  cilia 
on  each  side^  here  are  no  less  than  forty  thousand  organs  endowed 
with  voluntary^  distinct^  and  independent  action.  So  many  other 
parts  are  alike  privileged  in  their  own  peculiar  motion  without  the 
participation  of  the  rest^  that  it  is  no  exaggeration  to  affirm  that 
the  will  of  this  timid,  lowly,  defenceless  creature  is  fulfilled  through 
the  control  of  fifty  thousand  Hving  parts."  None  of  the  Annelides, 
we  are  told  by  those  who  have  studied  the  history  of  this  interesting 
worm,  is  more  richly  endowed  with  the  power  of  repairing  wounds 
and  losses.  These  branchial  plumes,  noticed  above,  may  be  thrown 
off  and  replaced  with  new  ones,  and  a  large  portion  of  the  body  may 
be  amputated,  and  ultimately  completely  restored.  Nay,  Sir  J. 
Daly  ell  informs  us  that  a  small  portion  of  the  abdominal  part  of  the 
body  has  grown  to  be  a  perfect  individual,  has  reproduced  segments 
of  its  own  kind,  thoracic  segments  of  different  character,  and  the 
head  with  all  its  gorgeous  plumes.  For  a  further  account  of  this 
interesting  Annelide  see  the  account  given  by  Sir  J.  Dalyell  in  his 
''  Powers  of  Creation." 

The  Serpulffi  are  the  last  of  this  order  of  Annelides  that  we  shall 
mention.  These  worms  are  of  an  elongated  form,  and  composed  of 
numerous  segments.  The  head  is  crowned  with  plumose  branchias 
in  two  erect  fan-shaped  tufts,  and  they  possess  two  tentacles,  one  of 
which  is  sharp-pointed,  and  the  other  dilated  at  the  extremity  into 
an  operculum.  The  feet  are  setigerous  ;  but  the  thoracic  and  abdo- 
minal bristles  are  reversed  in  position.  The  operculum  presents 
good  characters  for  distinguishing  the  species. 

We  have  figured  one  species  which  is  common  on  some  parts  of 
our  coasts,  the  Serpula  vermicularis,  or  contortuplicata  (Plate  IV., 
Fig.  6).  It  inhabits  a  round  shelly  tube,  tapered  regularly  back- 
wards, and  marked  on  its  dorsal  surface  with  a  more  or  less  distinct 
keel.  It  is  about  three  inches  long,  and  its  aperture  is  circular, 
with  an  even  or  somewhat  everted  rim.  Many  tubes  are  usually 
found  growing  together,  adhering  to  some  old  shell,  a  bit  of  broken 
pottery,  or  a  stone,  all  much  intertwined,  and  mutually  adherent,  so 
that  it  is  practically  hopeless,  as  Mr.  Gosse  says,  to  attempt  to 
isolate  one.  Sometimes,  however,  the  tube  in  which  this  worm 
dwells  is  solitary,  and  may  be  found  creeping  along  some  old 
shell,  and  occasionally  we  find  it  only  partially  adherent,  and  the 
anterior  portion  standing  erect.  This  tube  is -much  longer  than  its 
inhabitant.     Its  length,  says  Mr.  Gosse,  is  by  no  means  common- 
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flnrate  with  the  length  of  its  hoase^  of  which^  indeed^  it  inhabits 
only  the  last  made  portion,  leaving  behind  a  roomy  space  into  which 
to  retire  in  case  of  need.  It  is  only  abont  an  inch  in  length,  and 
there  is  a  well  marked  difference  between  the  thorax  and  abdominal 
portion.  The  former  carries  on  each  side  prominent  tubercles,  in 
place  of  feet,  which  are  vigoronsly  protmsile,  and  within  which 
bandies  of  strong  bristles  are  thrust  to  and  fro.  On  the  upper 
part  of  each  foot,  extending  half  across  the  back,  is  a  row  of  micro- 
scopic hooks,  wielded  by  long  thread-like  tendons,  which  are  fixed 
on  mechanical  principles  to  the  attached  end  of  each  hook.  By  the 
aid  of  these  the  serpulaB  very  cleverly  withdraw  themselves  with 
lightning-like  rapidity  on  alarm.  '^  These  organs  are  formed  on  the 
model  of  a  hedger's  bill-hook,  only  that  the  edge  is  cut  into  long 
teeth.  Carefully  counting  them,  I  have  found  that  each  seipula 
carries  about  1900  such  hooks  on  its  corselet,  and  that  each  of  these 
being  cut  into  seven  teeth,  there  are  between  13,000  and  14,000 
teeth  employed  in  catching  the  lining  membrane  of  the  tube,  and  in 
drawing  the  animal  back.'^  The  feet  on  the  hinder  portion  of  the 
body  are,  according  to  Mr.  WUliams,  modified  in  structure,  with 
express  reference  to  the  duties  of  mopping,  sweeping,  scraping,  and 
wiping  the  inferior  closed  end  of  the  habitation'.  The  brancUse,  or 
breathing  organs  are  much  modified,  both  in  position  and  form. 
^'  They  consist  of  most  elegant  comb-like  filaments,  richly  coloured, 
arranged  in  two  rows  around  the  front  extremity,  one  row  on  each 
side  of  the  mouth.  They  are  graduated  in  length,  and  are  so  affixed, 
that,  where  the  rows  meet  behind,  they  can  be  thrown  in,  so  that  a 
vertical  view  of  the  circular  coronet  shows  a  great  sinus  in  it. 
These  brilliant  gill-tufts  form  the  most  attractive  feature  in  these 
elegant  worms,  and  are  individually  most  exquisite  examples  of 
mechanical  contrivance.  Examined  under  a  low  microscopic  power, 
they  present  a  most  charming  spectacle.  Each  filament  consists  of 
a  pellucid  cartilaginous  stem,  from  one  side  of  which  springs  a 
double  series  of  secondary  filaments,  like  the  teeth  of  a  comb. 
Within  both  stem  and  filaments  the  red  blood  may  be  seen  with 
beautiful  distinctness,  driven  along  the  artery  and  back  by  the  vein 
(which  are  placed  close  side  by  side)  in  ceaseless  course,  contributing 
a  very  striking  spectacle.  The  exterior  of  these  organs  is  set  with 
strong  cilia,  so  arranged  that  the  water  current  is  vigorously  driven 
upward  along  one  side  of  the  filament,  and  downward  along  the 
other .^'  This  current  brings  the  food  destined  for  the  nutrition  of 
the  animal  into  the  funnel  formed  by  the  branchise,  as  mentioned  in 
the  case  of  Terebella,  at  the  bottom  of  which  is  the  mouth,  along 
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with  a  quantity  of  water^  which^  again^  is  expelled  bj  means  of  a 
ciliated  lining  of  the  hinder  parts^  in  a  strong  cnrrent^  impinging 
against  the  closed  end  of  the  tube^  and  which  carries  with  it  all 
extraneous  or  fecal  matters.  '^  What  a  beautiful  and  eflfective  con- 
trivance," says  Gosse,  ''  is  this  for  constantly  keeping  in  a  state  of 
the  most  unsullied  cleanness  the  interior  of  the  house  !  It  reminds 
one  of  the  fabled  Hercules  cleansing  the  Augean  stables  by  driving 
the  river  Peneus  through  it/'  In  our  notice  of  the  genus,  we  have 
mentioned  that  the  animals  are  provided  with  two  organs  like  the 
antennaa  of  insects,  one  of  which  is  acute  at  the  point,  the  other 
dilated  in  the  form  of  an  operculum.  In  this  species  it  is  broad  and 
trumpet-shaped,  somewhat  concave  at  the  extremity,  and  delicately 
marked  with  radiating  grooves.  ''This  organ  is  usually  painted 
with  the  same  brilliant  colours  as  the  gill-tufts,  and,  by  its  length, 
size,  and  form,  makes  a  very  conspicuous  figure  in  this  charming  . 
serpula.  Its  length  is  such,  that  when  the  gill  filaments  are  rolled 
up  and  withdrawn,  the  conical  club  enters  after  aU,  and  is  found 
accurately  to  fit  the  trumpet-like  orifice  of  the  tube,  just  as  a  cork 
fits  tightly  into  the  mouth  of  a  bottle." 

Plate  m. — ^Annelida  Breantia.* 
Pig.  1. — Aphrodita  hystrix — natural  size. 
Fig.  2. — Amphinome  didymo-branchiata — ^natural  size. 
Fig.  3. — Nereis  cceruha — natural  size. 
Fig.  4. — Phyllodoce  Paretti, — natural  size. 

Plate  IV. — ^Ahtnblida  Ttjbicola  and  Stjctoma. 
Fig.  1. — Girratulus  ientaculatiis — ^natural  size. 
Fig.  2. — A  branchial  tuft  of  Arenicola — ^magnified. 
Fig.  3. — Sabella  peridllus — Head  portion,  natural  size. 
Figs.  4  &  5. — ^Uncini,  or  hooked  setae  of  tubicolous  An- 

nelides — ^much  magnified. 
Fig.  6.— /Serptiia  vermicularia — ^natural  size. 
Fig.  7. — Hirudo  medieinalisj  var. — ^natural  size. 

*  Plate  III.  WM  giren  witli  the  April  number,  opposite  page  161. 
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INSECT  LIFE  IN  NATAL.— ANTS  WHITE,  BLACK,  AND 

EED. 

BY   DE.    MANN, 

Superintendent  of  Sdacation  in  the  Colony. 

In  all  tropical  and  semi-tropical  lands  insect  life  is  la  wonder  and  a 
power.  In  such  situations  it  very  commonly  rivals  vegetation  itself 
in  the  luxuriant  reply  which  it  makes  to  the  appeal  of  almost  con- 
stant sunshine,  and  in  the  busy  energy  and  endless  diversity  with 
which  it  presents  itself  in  every  direction,  and  at  every  turn. 

In  this  particular  the  South  African  colony  of  Natal,  lying 
between  the  28th  and  31st  parallels  of  south  latitude,  and  but  a  few 
hundred  miles  outside  the  boundary  of  the  southern  tropic,  is  no 
exception  to  the  rule.  The  insects  of  Natal  are  both  busy  and  im- 
portant members  of  the  young  colonial  community,  and  never-failing 
objects  of  interest  to  those  who  there  care  to  watch  them  in  their 
manifold  operations.  It  must  also  be  added  that  in  this  especial 
district  of  Insectdom,  they  prove  themselves  by  no  means  the  bad 
neighbours  they  are  reputed  to  be  in  somewhat  analogous  situations 
in  other  parts  of  the  world.  They  are  loud,  and  active,  and 
numerous,  and  strong,  but,  on  the  whole,  behave  themselves  with 
courtesy  and  forbearance  towards  the  two-footed  intruder  who  has 
of  late  years  trespassed  within  their  six-footed  dominions.  Some 
passing  illustrations  may  be  given  in  support  of  this  certificate  of 
character  before  Natal  insect  life  is  looked  at  from  a  difierent  point 
of  view. 

In  the  first  place  those  notorious  burglars,  the  white  ants,  are 
abundant  in  various  parts  of  the  colony.  Their  hillocks  lie  in  the 
path  of  the  horseman  in  all  directions  as  he  rides  across  the  open, 
fenceless  country.  But,  in  the  eyes  of  colonial  experience,  these 
active  and  stealthy  marauders  are  certainly  not  such  ruinous  and 
destructive  pests  as  they  are  reputed  to  be  on  the  almost  unanimous 
testimony  of  insect  books.  They  were  originally  in  force  on  the 
spot  were  the  capital  of  the  colony,  the  city  of  Pietermaritzburgnow 
stands  ;  and  at  certain  seasons  of  the  year  the  ground  may  still  be 
seen  in  the  early  morning  strewn  with  the  stripped  wings  of  the 
swarms  of  the  male  insect.  The  floors  of  the  original  court  house  of 
the  city  have  twice  been  replaced,  in  consequence  of  the  old  ones 
having  been  consumed  by  these  little  depredators,  and  minute 
orifices  in  the  plastered  walls  of  the  pubHc  hospital,  standing  at  the 
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entrance  of  the  town^  show  that  the  white  ant  has  been  at  work 
among  the  rafters  above.  But  these  things  are  occasionally  made 
the  subject  of  a  passing  remark.  Some  one  says  to  his  neighbour^ 
"  Some  day  the  flooring  of  snch  a  place  here,  or  the  rafbers  of  such 
a  place  there,  will  have  to  be  renewed,  for  the  white  ants  have  been 
among  them.''  The  thing  is  taken  as  a  matter  of  course,  and  that 
is  all  that  is  thought  or  said  upon  the  subject.  In  the  open  country, 
settlers  commonly  make  some  little  trifling  repair  to  their  houses, 
replacing  posts  or  beams,  and  renewing  plaster,  because  the  white 
ants  have  been  busy  with  the  structure;  and,  in  new  buildings, 
creosote  and  tar  ai'e  now  getting  to  be  more  generally  used  in  con- 
nection with  the  foundations.  But,  beyond  this,  iL  is  rarely  thought 
worth  while  to  take  the  trouble  to  enter  upon  either  hostilities  or 
precautions.  The  author  of  this]  paper  has  thrice  encountered  the 
nest  of  this  insect  in  his  own  garden,  in  what  would  generally  be 
deemed  objectionable  proximity  to  walls  and  book-cases.  But  this 
is  all  he  has  ever  personally  known  of  his  insidious  neighbours ;  the 
nests  being  eradicated,  and  the  queens  bottled  up,  as  a  matter  of 
course,  when  stumbled  upon.  In  gardens  the  nests  are  commonly 
made  in  the  earth  and  sod  fences  which  are  most  generally  in  use, 
and  which  are  very  convenient  as  saving  the  busy  insects  some  con- 
siderable amount  of  constructive  labour.  In  the  open  country  the 
hillocks  which  have  to  be  reared,  where  there  are  no  fences  ready  to 
supply  their  place,  are  about  eighteen  inches  or  two  feet  high. 
They  are  simple  cones,  with  truncated  and  rounded  tops,  well 
hardened  and  baked  by  the  strong  sunshine.  But  the  symmetry  of 
their  form  is  very  constantly  marred  by  the  claws  of  the  ant  bear— 
the  larger  ant-eater  of  the  zoologist — the  cone  being  torn  down  on 
one  side,  and  the  debris  of  the  structure,  the  disintegrated  ant 
mortar,  or  "  ant-heap,"  as  it  is  technically  termed,  being  scattered 
upon  the  ground.  The  ant  bear  is  very  plentiful,  and  the  large, 
open  mouths  of  its  capacious  and  deep  burrows  are  continually  en- 
countered in  all  directions,  often  most  unwelcomely  and  unpleasantly, 
by  the  feet  of  horsemen's  steeds,  in  the  concealment  of  thick  grass. 
But  the  animal  itself  is  never  seen,  unless  it  is  dug  out  from  its 
retreat,  and  it  requires  some  skill  and  practised  ability  to  accomplish 
this  feat,  as  he  is  a  better  and  more  speedy  excavator  than  the 
general  run  of  his  arssailants,  and  will  make  his  way  more  quickly 
into  the  earth  than  any  small  number  of  picks  and  spades  can  follow 
him.  His  own  operations  among  the  ant  hills  are  always  carried  on 
under  the  cover  of  darkness.  He  is  very  wary  and  stealthy  in  his 
habitual  work,  and  exceedingly  quick  in  his  movements.     The 
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author  lias  lived  some  years  amidst  his  haunts^    and   only   once 
enjoyed  the  opportunity  of  making  his  personal  acquaintance. 

Although  the  actual  damage  inflicted  by  the  white  ant  in  Natal 
falls  considerably  below  the  mark  of  the  mischief  that  is  ordinarily 
encountered  in  India^  and  in  some  other  places^  where  the  insect 
is  also  ''  at  home  ;^'  illustrations  of  its  subtle  ingenuity  are  contin- 
ually stumbled  on.  The  author  once  encountered  an  instance  in 
the  up  country  district,  about  seventy  miles  to  the  north  of  the 
capital,  which  is  quite  worthy  to  be  quoted  by  the  side  of  the 
notorious  case  of  the  archives  of  La  Bochelle,  where  the  public 
documents  of  the  departments  were  found  one  fine  morning  to 
have  been  entirely  carried  off,  saving  the  upper  leaf  and  edges  of 
the  volumes,  which  were  required  to  save  appearances  and  prema- 
ture discovery.  The  author  was  on  a  passing  visit  to  a  friend  who- 
had  occasion  to  refer,  in  conversation,  to  a  matter  of  business 
which  had  involved  a  correspondence  with  his  legal  adviser,  and 
went  to  a  packet  of  letters  which  had  been  deposited  on  the  mantel- 
shelf  of  the  fire-place  to  select  from  the  bundle  one  memorandum, 
which  contained  the  terms  of  an  agreement.  The  bundle  at  first 
offered  a  somewhat  unexpected  resistance  to  the  touch,  as  if  the 
several  letters  had  been  glued  together,  and  to  the  wood  of  the 
shelf;  but  upon  slight  increase  of  the  pressure  crumbled  up*  into 
all  but  impalpable  shreds.  The  white  ants  had  walked  off  with  the 
essential  portion  of  the  agreement  during  the  night,  and  turned  it 
to  account  in  making  some  internal  chamber  of  their  nest  cozy  and 
comfortable ;  but  with  great  delicacy  and  consideration  for  social 
proprieties,  and  the  feelings  of  the  original  owner  of  the  docu- 
ment, had  left  the  edges  of  the  envelope  to  prove  that  the 
communication  had  been  duly  received.  The  depredators,  in  this 
case,  had  made  their  way  to  their  spoil  after  their  usual  fashion,  by 
means  of  galleries  excavated  in  the  substance  of  the  wood  of  the 
shelf  and  its  supports.  The  papers  had  been  lying  untouched  and 
unnoticed  for  some  few  days.  It  would  be  a  very  interesting  piece 
of  insight  into  insect  economy,  if  it  could  be  ascertained  how  these 
sfcealthy  excavators  discovered  the  presence  of  this  tempting  bundle 
of  documents  on  this  precise  and  available  spot. 

The  usual  course  of  proceeding  with  the  white  ant  in  Natal,  is 
to  give  simultaneous  attention  to  the  planks  of  boarded  floors^ 
where  these  have  been  laid,  and  to  the  timber  supports  of  roofs. 
These  latter  are  reached  by  galleries  tunnelled  out  in  the  substance 
of  the  plaster ;  and  in  constructing  these  tunnels,  small  openings 
through  the  surface  of  the  plaster  are  made  from  spot  to  spot,  in 
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order  to  give  the  convenience  of  a  ready  discharge  of  the  material 
removed  by  the  excavation.  Experienced  eyes  can  readily  detect 
the  pi*esence  of  white  ants  in  buildings  by  these  tell-tale  holes 
opened  out  in  the  walla,  and  advantage  is  commonly  taken  of  this 
weak  point  in  the  tactics  of  the  stealthy  excavators  to  do  the  only 
thing  that  is  attempted  in  Natal  to  circumvent  their  proceedings. 
Arsenions  acid^  mingled  with  sugar^  is  introduced  through  these 
holes  by  means  of  quills.  This  generally  proves  to  be  a  very 
efficient  service  of  a  notice  of  ejectment.  The  ants  which  come 
into  communication  with  the  poison  speedily  die  in  the  runs ;  they 
are  then  either  consumed  by  their  friends  and  companions,  or  are  so 
handled  in  the  process  of  removal  by  their  mandibles,  that  the 
poison  passes  through  successive  series  of  the  invading  host,  and 
so  kills  off  an'  incredible  number  of  the  insects.  The  still  more 
efficacious  plan  of  destruction,  introduced  at  La  Eochelle  by  M.  de 
Quatre&ges,  namely,  the  injection  of  a  mixture  of  chlorine  gas  and 
air  into  their  burrows  and  nests,  has  not  hitherto  been  adopted  in 
Natal. 

It  is  by  no  means  certain,  upon  the  whole,  that  there  is  not 
quite  as  large  a  balance  of  good  as  there  is  of  evil,  to  the  account 
of  white  ants  in  Natal.  The  ''  ant-heap  '*  is  of  inestimable  value 
in  a  land  which  is  almost  destitute  of  lime,  and  is  put  to  a  great 
diversity  of  purposes  in  the  constructive  arts,  being  an  indispen- 
sable ingredient  in  all  the  best  kinds  of  mortar  and  plaster,  and  in 
high  demand  for  the  composition  of  floors  for  houses  that  are  not 
within  the  pale  of  joists  and  planks.  Some  animal  substance  of 
great  tenacity  is  mingled  in  it  with  the  earthy  base.  To  the  native 
Kaffir,  the  insect  is  unquestionably  an  unmixed  good.  The  domes- 
tic economy  of  the  native  hut  would  be  altogether  unhinged  in  the 
absence  of  this  most  beneficent,  although  unconscious,  ally.  The 
Kaffir  pottery  is  made  almost  exclusively  of  '^  ant-heap  '^  and  clay, 
which  are  puddled  together  by  the  women,  and  then  moulded  inta 
the  form  desired  for  the  vessel  by  placing  ring  upon  ring.  The 
floor  of  the  hut,  which  is  almost  of  the  closeness  and  hardness  of 
stone,  is  composed  of  the  nest  of  the  white  ant,  finely  pounded^ 
and  then  mixed  up  into  a  paste  with  water.  This  primitive  form  of 
concrete  is  laid  very  smoothly,  and  kept  in  a  polished  condition  by 
rubbing  with  flat  stones.  In  its  entire  state,  the  hillock  is  readily 
converted  into  a  kind  of  extemporized  furnace.  In  the  year,  1858, 
Mr.  Baynes  encountered  some  native  goldsmiths  on  the  Zambesi, 
smelting  the  precious  metal  in  fragments  of  the  ant-heap  pottery. 

The  periods  when  the  males  of  the  white  ant  swarm,  are  quite 
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festivals  among  the  native  races  where  these  insects  most  abound^ 
as  the  adventurous  rovers  at  these  times  cover  the  ground,  and  are 
quite  helpless^  when  first  stripped  of  their  wings.  The  E^affirs^  at 
such  times^  devour  them  greedily^  as  great  delicacies^  and  indeed^ 
have  to  compete  with  various  other  animals  that  are  of  a  similar 
opinion  in  the  matter.  At  these  seasons  of  swarming,  it  is  but  an 
infinitesimal  proportion  of  the  myriad  of  insects  sent  forth  that 
escapes  the  jaws  or  beaks  of  bipeds,  quadrupeds^  and  birds,  all 
eager  alike  to  turn  the  opportunity  to  account.  The  ground  is 
occasionally  white  for  some  hours,  with  a  glistening  layer  of  filmy 
wings^  among  which  the  recently  stripped  insects  wander  in  the 
most  puzzled  and  helpless  condition^  seemingly  without  any 
othor  purpose  than  to  afford  their  numerous  enemies  a  ready  chance 
of  snapping  them  up.  The  prodigality  with  which  these  swarms 
of  males  are  thrown  forth  upon  the  land  is  certainly  very  astonish- 
ing and  remarkable.  Amidst  many  hundreds  of  thousands,  the 
author  never  succeeded  in  detecting  a  single  female.  It  looks 
very  much  indeed  as  if  the  general  mass  of  these  roving  gentlemen 
was  made  to  be  eaten. 

There  is  at  least  one  large  species  of  Termes  in  Natal  that 
reserves  its  energies  for  thatch.  It  always  aims  at  getting  into 
roofs  when  it  can,  and  of  course  finds  the  native  huts  very  con- 
venient for  its  operations.  The  worker  of  this  species  is  ot  con- 
siderable size,  nearly  as  long  as  the  last  joint  of  a  man's  little  finger 
and  half  as  thick.  The  author  had  a  friend  in  the  coast  districts  of 
Natal  who  had  very  ingeniously  enlarged  the  somewhat  too  narrow 
dimensions  of  his  house  by  building  a  large  dining-hut  as  a  kind  of 
outpost  to  the  dwelling,  and  a  delightfully  cool  and  airy  haunt  in 
the  hot  season,  with  doors  and  windows  open  to  the  fresh  sea-breeze, 
the  place  proved  itself,  and  as  pretty  as  it  was  pleasant  when  it 
came  to  be,  as  it  finally  was,  covered  by  one  vast  tangle  of  the 
blossoms  of  the  blue  Ipomea.  Unfortunately,  however,  these  thatch- 
Termites  soon  domesticated  themselves  in  the  walls  and  dome  of 
this  extemporized  chamber,  and  as  they  are  by  no  means  given  to 
take  good  heed  to  their  ways,  at  every  false  step  they  used  to  tumble 
down  upon  the  table  in  a  kind  of  insect  shower,  which  was  more 
than  usually  undesirable  at  the  time  of  soup,  on  account  of  their 
very  close  resemblance,  in  all  but  the  particulars  of  life  and  legs,  to 
segments  of  maccaroni.  It  is  a  matter  of  general  and  traditional 
remark  that  a  species  of  black  ant  which  makes  its  nest  upon  the 
branches  of  trees  is  a  ruthless  enemy  of  these  thatch  invaders ;  and 
that  the  Termites  never  remain  long  within  reach  of  this  antagonist. 
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The  nest  of  the  tree-ant  is  simply  a  round  ball  of  consolidated  earth 
fastened  upon  a  branch.  If  one  of  these  nests  is  cnt^  with  its  branchy 
from  the  tree^  and  the  end  of  the  branch  stuck  into  the  thatch 
infested  by  the  Termites,  the  Termites  almost  immediately  disqjppear. 
This  method  of  exorcism  was  practised  at  last  in  the  case  of  the 
dining-hut,  and  after  its  adoption  the  showers  of  animated  maccaroni 
during  soup-time  certainly  ceased. 

There  is  another  thatch,  or,  in  this  case  rather  straw,  depredator 
in  Natal ;  a  powerful,  active  fellow,  who  works  above-board,  and 
runs  about  with  his  gatherings  in  open  daylight,  and  who  is  there- 
fore probably  a  true  ant,  and  not  a  Termes.  He  may  coustantly  be 
encountered  in  the  up-country  district  running  with  pieces  of  straw 
three  and  four  inches  long,  held  erect  like  standards,  and  balanced 
with  admirable  precision.  The  opening  of  his  nest  is  a  small  round 
orifice  lying  on  the  general  surface  of  the  ground,  and  at  this 
entrance  it  is  no  uncommon  thing  to  find  him  considerably  em- 
barassed  by  volunteer  assistance.  A  second  ant  seizes  the  opposite 
extremity  of  the  straw  just  as  he  is  about  to  disappear  into  the  mouth  of 
his  cavern  with  his  treasure,  and  then,  as  each  is  impelled  with  the 
same  idea  and  purpose  of  getting  his  end  into  the  narrow  hole,  an 
nnmistakeable  difficulty  occurs,  which  only  terminates  after  a  pro- 
tracted struggle,  where  victory  inclines  alternately  opposite  ways, 
in  one  of  the  competitors  in  some  happy  moment  disappearing 
backward  into  the  hole,  still  holding  fast  to  his  own  particular 
extremity.  The  long  straw  tilts  up  at  the  opposite  end,  and  after  a 
wriggle  or  two  follows  its  leader  and  disappears  also,  and  the  assis- 
tant carrier  stands  for  a  little  while  over  the  hole,  waving  his 
antennaD  and  looking  down  with  gestures  that  unmistakeably  mean, 
''All  right,  old  fellow;  there  you  are  at  last.'* 

The  black  ants  of  Natal  are  unquestionably  stingers,  either 
Myrmic8B  or  Fonerae,  and  therefore  there  is  no  doubt  the  unarmed 
thatch-Termes  exercises  a  very  wise  discretion  to  retire  from  the 
field  when  they  enter  the  arena.  The  author  encountered  one  per- 
sonal experience  which  leaves  him  in  complete  sympathy  with  the 
Termites  in  this  particular.  He  was,  upon  one  occasion,  riding  on  the 
coast  in  the  wild  country  beyond  the  southern  frontier  of  No-man's- 
land,  when  one  bright  afternoon  coining  conveniently  upon  the  bole 
of  an  overthrown  tree  which  looked  very  tempting  in  the  sunshine, 
he  dismounted,  and  throwing  the  bridle  over  his  horse's  head,  sat 
down  upon  the  tree  for  a  Uttle  rest  from  the  equestrian  exercise,  and 
soon  fell  into  a  brown  study,  looking  out  upon  the  breakers  of  the 
sea  curling  over  a  sand-bar  that  just  here  closes  in  the  mouth  of  a 
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smaJl  river  and  converts  it  into  a  lagoon  of  broad  smooth  water.  His 
reverie,  however,  was  disturbed  in  about  three  minntes  by  a  sen- 
sation that  exactly  resembled  the  feeling  caused  by  a  good  active 
blister  in  the  second  stage  of  its  operation.  Starting  up  -  from  his 
repose,  he  found  the  trunk  of  the  tree  alive  with  an  agitated  mass 
of  black  little  ruffians  who  were  running  to  and  fro  in  a  state  of  in- 
furiated excitement,  brandishing  their  antennas  and  snapping  their 
mandibles,  indignant  at  the  use  that  had  been  made  of  their  domi- 
cile unasked.  The  tree  was  unfortunately  the  select  nest  of  a  reiy 
populous  community,  which  no  doubt  had  sentinels  posted,  but 
which  certainly  had  neglected  the  correllative  precaution  of  tho 
further  posting  of  notioes  that  all  "  trespassers  were  vesicated,'' 
which  really  good  breeding  required.  The  author  was  some  hours 
before  the  last  individual  of  the  large  band  of  captives  made  in  his 
hasty  retreat  was  placed  hors  de  combat  as  he  emerged,  still  bristling 
with  warlike  ardour,  from  one  of  the  pockets  of  his  riding-dress. 

There  is  an  ant  in  Natal  which  is  very  much  smaller  than  even 
the  ordinary  white  ant,  but  in  reality  much  more  troublesome  to  the 
colonial  housekeeper.  It  is  a  pigmy  red  emmet,  which  makes  its 
nest  as  close  to  the  kitchen-fire  as  it  can,  and  which  always  has  one 
eye  open  upon  the  larder.  Wherever  there  is  anything  eatable,  this 
ant  appears  in  crowds.  It  gets  into  the  tempting  caverns  of  the 
fermented  bread,  covers  the  meat,  thickens  the  milk,  and  is  con- 
sumed in  vast  hecatombs  with  every  mouthful  of  the  dinner.  If  a 
dead  insect  drops  upon  the  floor,  in  five  minutes  it  is  covered  with 
these  prowlers  as  a  dead  ox  in  the  open  veldt  is  covered  by  the  vultures. 
Upon  one  occasion  the  author  had  a  new  dressing-table  placed  in  a 
bed-^room,  where  there  had  been  no  particular  sign  of  the  pres^ice 
-of  these  insects.  On  the  following  morning  the  table  was  nearly 
'Covered  by  an  even  film  of  these  emmets,  with  a  settled  establish- 
ment of  comers  and  goers  moving  in  opposite  si^eams  up  and  dewn 
the  legs.  The  cabinet-maker  had  carefully  oiled  the  piece  of  fur- 
niture, before  carrying  it  home,  to  bring  out  the  grain  of  the  yeUow 
-wood,  and  hinc  iUce  formiom  !  Some  stray  explorers  had  discovered 
the  oil  during  the  night,  and  given  notice  in  the  kitchen. 

There  is  only  one  possible  way  in  which  these  active  marauders 
can  be  circumvented.  The  author  has  fought  long  campaigns  with 
them,  which  certainly  not  less  than  twenty  volumes  could  record  if 
Mr.  £inglake  were  the  historian,  and  engaged  to  chronicle  the  suc- 
cessive charges  of  the  brigades,  and  tho  conclusion  which  he  has 
derived  from  his  experience  in  the  warfare  is  that  nothing  else  will 
do  but  the  stem  and  resolute  refusal  of  supplies.     No  scrap  of  any- 
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things  saccharine  or  savoury^  xnost^  upon  any  occasion^  be  left  where 
it  can  be  hit  upon  by  prowlers,  and  the  house  will  then  enjoy  a  com- 
plete and  unbroken  immunity  from  this  pest.  It  is  quite  surprising 
how  soon  these  enterprising  little  fellows  learn  that  any  particular 
domicile  is  really  not  worth  their  powder,  and  march  oflF  to  more 
promising  quarters.  The  author's  plan  of  carrying  out  this  par- 
ticular line  of  tactics  was  eminently  successful.  It  consisted  in  the 
simple  expedient  of  having  all  shelves  that  were  destined  for  the 
reception  of  eatable  stores,  supported  on  short  legs,  which  were 
inserted  into  small  tin  cups  of  tar,  and  of  never  allovdng  such  stores 
to  be  left  anywhere  but  upon  these  shelves. 

The  ants  of  Natal  are  found  everywhere,  and  are  of  endless  and 
indescribable  variety.  But  there  is  one  curious  fact  which  applies 
to  the  entire  legion,  and  which  always  seems  to  the  author  to  go 
far  to  vindicate  tho  practical  philosophy  and  experimental  knowledge 
of  the  proprietor  of  the  Industrious  Pleas,  exhibited  some  years 
ago  in  Paris,  and  described  by  Baron  Walckenaer.  The  Baron 
relates  that  whenever  the  fleas  were  unwiUing  to  draw  their  carriages 
or  cannons,  and  to  go  through  their  appointed  evolutions,  their 
master  used  to  take  a  burning  coal,  and  move  it  about  near  the 
indolent  performers ;  when  they  were  at  once  roused  to  activity,  and 
recommenced  their  performances. 

In  Natal,  whenever  the  sun  disappears  behind  a  curtain  of  doud, 
the  army  of  ants  may  be  seen  moving  hstlessly  about,  waving  their 
antennas  dubiously,  and  pausing  and  hesitating,  as  if  not  quite  clear 
what  they  are  after,  at  every  turn.  The  instant  the  sky  is  clear,  the 
sunshine  pouring  down,  and  the  thermometer  up  to  between  80° 
and  90°,  each  Httle  workman  goes  straight  about  his  proper  task 
with  a  clearness  of  decision  and  a  point  of  purpose  that  does  not 
<admit  a  pause,  and  with  a  celerity  which,  at  such  times,  is  literally 
too  great  for  the  eye-power  of  the  observer. 
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A  PEW  WORDS  ON  STONE  CIRCLES. 

BY    LLBWBLLYNN    JEWITT,   F.S.A. 

Having,  in  a  former  article,*  alluded  briefly  to  the  circles  of  stone 
which  exist  in  various  parts  of  the  kingdom,  I  now  redeem  my 
promise  of  calling  attention  to  their  construction  and  to  the  intention 
of  their  formation.  These  circles  of  stones  are  usually,  no  matter 
what  their  size,  or  what  their  features,  called  "Druid's  circles,'* 
*^  Druidic  circles,"  "  Druid's  temples,''  and  the  like,  and  all  sorts 
of  stories  are  connected  with  them.  In  some  districts,  too,  they 
are,  in  the  popular  mind,  connected  with  the  fairies,  and  it  is 
believed  that  here  they  sit  in  "  solemn  conclave,"  and  here  hold 
their  high  festivals.  "  Hob  Hurst,"  or  "  Hob  i'th'  Hurst,"  is  still 
in  some  places  firmly  believed  to  inhabit  the  circle,  and  the  rustic  will 
not  pass  them  at  certain  hours  for  fear  of  harm  being  done  to  him, 
or  to  his  homestead,  or  his  cattle,  if  he  disturb  *'  Hob"  in  his  lair, 
With  these  absurd  stories  it  is,  however,  in  this  article,  not  necessary 
to  trouble  the  reader.  I  will,  therefore,  proceed  at  once  to  speak  of 
the  characteristics  and  of  the  uses  of  the  smaller  examples,  leavings 
the  larger  ones,  and  the  avenues  of  stone,  for  a  future  article. 

Circles  of  stone,  of  one  kind  or  or  other,  are  not  unfrequently 
to  be  noticed  in  various  parts  of  the  kingdom,  and  they  vary  as 
much  in  their  size,  and  in  their  character,  as  they  do  in  their  other 
features.  The  bases  of  grave-mounds  were  frequently  defined  by  these 
circles,  and  sometimes  by  a  shallow  ditch  or  fosse,  and  occasionally 
by  a  combination  of  both.  To  this  circumstance  the  origin  of  many  of 
the  circles  of  stone  remaining  to  this  day  are  to  be  traced,  whilo 
others  of  a  far  larger  construction,  and  of  a  totally  diflFerent  character^ 
such  as  those  of  Stonehenge,  Abury,  Rollrich,  and,  probably. 
Arbor  Low,  have  been  formed  for  totally  different  purposes.  With 
these  larger  ones,  except  in  so  far  as  they  are  connected  with  sepul* 
chral  tumuli,  I  have,  in  my  present  paper,  but  little  to  do.  Of  the 
smaller  ones,  those  which  have  surrounded  grave-mounds,  I  will 
now  proceed  to  give  some  particulars,  as  being  intimately  connected 
with  my  former  articles. 

Excavations  into  various  grave-mounds  have  proved,  beyond 
doubt,  the  fact  that,  in  many  instances,  when  an  interment  was 
made,  the  site  of  the  proposed  cairn  to  be  raised  over  the  remains 
was  marked  by  a  circle  of  stones  laid  on  the  surface  of  the  ground, 
or  inclining  inwards,  or  set  upright  in  the  earth.     The  stones  wero 

*  "  Tho  Ghravc-Kounds  of  Derbyshire  and  thoir  Contents." 
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then  piled  up  within  this  enclosure^  till  the  whole  size  and  altitude 
of  the  mound  was  reached.     In  the  case  of  the  Flax  Dale  barrow^ 


this  mode  of  constmction  is  shown  in  the  annexed  engraving.  A 
circle  of  large  flat  stones  was  placed  upon  the  surface  of  the  earth 
around  the  interments  (which  in  this  case  consisted  of  calcined 
bones  in  ums^  and  without)^  and  upon  these  a  second  course  of 
stones  was  placed.  The  mound  was  then  raised  of  loose  stones, 
and  over  this  a  thick  layer  of  earth  was  laid,  which  increased 
both  the  circumference  and  the  altitude  of  the  barrow.  To  render 
this  crust  more  compact,  fires  were  evidently  lit  on  the  circumference 
of  the  circle,  which  had  the  efiect,  by  burning  the  soil,  of  harden- 
ing it,  and  making  it,  in  some  places,  almost  of  the  consistency 
of  brick. 

An  example  of  the  second  mode  of  construction  I  have  indicated. 


is  at  Elk  Low,  a  section  of  which  is  here  given.     The  barrow  had  a 
depression  running  around  its  upper  surface,   something  like  an 
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elevated  fosse^  as  will  be  seen  in  the  section.  The  interments  were 
made  on  the  natural  surface  of  the  ground^  where^  in  the  centre^  laj 
a  skeleton  on  its  right  side^  in  a  contracted  position^  with  its  head 
resting  on  a  piece  of  limestone,  which  was  placed  as  a  pillow.  Other 
skeletons  were  also  found,  as  was  likewise  an  interment  of  burnt 
bones,  and  some  flint  and  stone  instruments.  The  outer  circle  was 
constructed  of  very  large  stones  inclining  inwards,  and  covered  with 
small  stones  and  earth,  thus  forming  an  extremely  durable  mound. 

Either  of  these  examples,  if  denuded  of  their  superincumbent 
mounds,  .would  form  striking  and  very  perfect  stone  circles,  and 
would  be  among  the  best  remaining  examples  of  small  "  Dmidical 
circles.'' 

When  the  circles  have  been  formed  of  upright  stones,  they  have 
not,  certainly,  always  been  covered  with  the  mound,  but  have  formed 
a  kind  of  ring  fence — a  sort  of  sacred  enclosure — around  the  barrow. 
A  great  number  of  examples  of  this  kind  exist  in  different  districts, 
and  will  easily  be  recognized  by  the  zealous  archadologist.      The 
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circle  shown  on  the  next  engraving  is  that  on  Stanton  Moor,  known 
by  the  name  of  the  "  Nine  Ladies.''     This  circle,  of  which  a  pbui 

^^' -^^  is  here   given,  is  formed  of  a 

y'        ^. ^   *^ ,  circular    mound    of    earth,    on 

//^  '-''  "^N  <ssw'\         which  the  upright    atones  are 

/      /  '\/^   '\       placed.     It  is  about  thirty-six 

/       /  \       \     feet  in  diameter.     It  has  for- 

I  ^J_ fe  FEET.  L^  i    merly    consisted    of    a    larger 

\       \  (^  \    number  of  stones;   those  that 

\       \  !       I     are    now    remaining    being   at 

\^  \  /      7      irregular  distances,  varying  from 

'^N^^  y^       /        eight  to  nineteen  feet  apart.     In 

\^  %  ''" '  '^  y  *^®  centre  are  the  remains  of  a 

^'"*-.,^^  ^^,''''  rifled   sepulchral  mound.     An- 

other circle,  bearing  the  same 
name,  ''  the  Nine  Ladies,"  is  on  Hartle  Moor,  but  of  4shis  only  four 
.stones  are  now  remaining.  It  has  undoubtedly  been  a  sepulchral 
mound  encircled  by  upright  stones.     On  other  parts  of  these  moors 
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other  circles  have  eadsted,  or  still  exist,  which  have,  by  excavations, 
been  proved  to  have  enclosed  sepulchral  deposits. 

On  Brassington  Moor,  near  a  fine  chambered  tumulus,  now  un- 
fortunately destroyed,  existed  two  similar  circles,  the  one  thirty- 
nine,  and  the  other  twenty-two,  feet  in  diameter.  On  Leam  Moor, 
too,  circles  are  known  to  have  existed,  surrounding  interments. 
On  Eyam  Moor  circles  of  this  kind,  encircling  sepulchral  mounds, 
exist.  One  of  these  is  about  a  hundred  feet  in  diameter,  and  is,  Uke 
the  "  Nine  Ladies  "  on  Stanton  Moor,  formed  of  a  circular  mound  of 
earth  on  which  the  stones  are  placed.  Only  ten  of  the  stones 
remain  in  situ.  In  the  centre  a  cist  was  discovered  many  years  ago. 
Other  circles  occur  in  the  same  county  on  Abney  Moor,  on  Proggat 
Edge,  on  the  East  Moor,  on  Hathersage  Moor,  and  in  other 
locaHties. 

On  Dartmoor,  in  Devonshire,  many  circles  yet  remain,  as  they 
do  also  in  Cornwall  and  in  other  counties.  Mr.  BUght,  who  has 
paid  a  vast  deal  of  attention  to  the  antiquities  of  his  native  county^ 
Cornwall,  has  collected  together  many  data  concerning  these 
structures  which  tend  to  throw  much  light  upon  their  modes  of 
construction  as  well  as  uses.  To  his  researches  I  am  indebted  for 
much  of  the  following  information  regarding  the  Cornish  circles,  and 
also  for  the  diagi'ams  which  illustrate  it.  Upright  stones  were,  as 
in  the  case  of  the  ring  fences  already  named,  placed  at  tolei'ably 
regular  intervals  around  the  barrow,  either  on  the  natural  surface  of 
the  ground,  or  on  a  circular  embankment  thrown  up  for  the  purpose. 
The  intervening  spaces  were  then,  in  many  instances,  filled  in  with 
fimall  stones  so  as  to  form  a  compact  kind  of  wall,  as  shown  in  the 


next  engraving.       This  mode  of  construction  was    adopted    for 

encircling  grave  mounds,  and  in  the  joining  of  hut  dwellings,  etc. 

It  will  easily  be  seen  that,  in  course  of  time,  the  loose- walled  parts 

would  be  thrown  down  and  disappear,  while  the  uprights,  being 

firmly  fixed  in  the  ground,  would  remain,   and 

would  thus  form  the  stone  circles  as  now  seen, 

and  as  commonly  called  "  Druidical  circles.'*     In 

some  instances,  as  .in  the  case  of  the  circle  en- 

dosiug  a  perfect  stone  cist,  covered  by  a  mound, 

At    Sancreed,    here    shown,    the    upright    stones 

touched  each    other,  and   thus    formed   a    remarkably  firm  en- 
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closure.  This  circle  is  about  fifteen  feet  in  diameter.  Another 
variety  shown  on  the  next  engraving  is  a  double  circle,  or  rather 
two  circles,  one  within  the  other,  and  abont  two  feet  apart, 
surrounding  the  stone  cist.     The  stones  in  this  example  nearly 


touch  each  other.  A  somewhat  similar  one,  but  with  the  circles 
farther  apart  from  each  other,  exists  in  the  Isle  of  Man,  and  is 
shown  on  the  annexed  ground  plan.  The  mound,  in  this  instanc  e 
probably  rose  from  the  inner  circle  only,  and  covered  the  central  cist. 
In  several  instances  the  interment  was  not  in  the  centre  of  the 
circle,  but  was  made  in  different  situations  within  its  area.  For 
instance,  in  the  next  example,  from  Trewavas  Head,  the  cist  is  near 


I:!! 


t^s^^ 


^^^^^^ 


to  the  circle  of  stones,  as  it  is  also  in  the  famous  circle  of 
Callemish.  The  outer  diameter  of  the  mound  is  thirty-five  feet, 
the  diameter  of  the  circle  of  stones  being  nineteen  feet  six 
inches.  Other  examples,  similar  in  arrangement,  occur.  The  next 
plan  shows  a  totally  different  construction.  In  this  instance  the 
circle  is  composed  of  a  number  of  stone  cists,  or  sepulchral  chambers, 
pretty  close  together,  end  to  end.     This  curious  example,  of  which 
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a  somewhat  analogous  one  exists  in   the   Channel    Islands  (here 


engraved)^  is  on  Mule  Hill^  in  the  Isle  of  Man.     The  next  cuts  show 


^ 


'*-J 


the  plan  of  another  pair  of 


'  twin  barrows,*'  so-called,  the  circle  in 
the  largest  being  about  thirty-five, 
and  the  smallest  twenty-four,  feet 
in  diameter.  In  the  centre,  at  A 
B,  are  the  remains  of  a  stone  cist, 
or  chamber.  "The  mounds  were 
both  cairns  of  loose  stones.  Remains 
of  other  barrows,  similarly  formed, 
occur  in  the  vicinity.  There 
were  two  within  a  few  hundred  yards  of  the  ''twin  barrow*' 
last  described,  the  greater  portions  of  which  have  been  taken 
away  recently  to  build  a  neighbouring  hedge,  but  of  which 
I  found  enough  to  show  how  they  were  built.  Firsts  there 
was  an   enclosing  circle    of   stones^  some  placed  upright,  some 
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longitudinally  (see  cut)^  the  intention  being  simplj  to  make  an 
enclosing  fence ;  within  this  the  grave  was  constructed^  then  small 


stones  heaped  over  the  whole^  the  cairn  extending^  by  about  six 
feet,  outside  the  built  circle.  The  more  perfect  of  the  ^'twin- 
barrows,^'  also,  had  the  cairn  extending  beyond  the  circle. 

Some  larger  circles,  such,  for  instance,  as  the  Boscawen-fln  circle, 
eighty  feet  in  diameter,  the  Aber  circle  (of  which  plans  are  here  given). 


t 

T 


I 

f 


p 


o  o    o    t' 


and  others,  it  is  supposed,  may  have  been  formed  around  a  group  of 
interments,  instead  of  single  interments,  as  in  many  of  the  others. 
In  some  instances,  a  single  stone  was  placed  to  mark  the  place  of 
interment.     Three  such  existing  in  the  barrow  at  Berriew  (see  cut). 


''A  large  circle  (here  engraved)  twenty-seven  yards  in  diameter,  on 
Penmenmawr  was  constructed  by  several  uprights  connected 
by  smaller  masonry.  Here  the  interments  were  apparently  mado 
beside  the  pillars.    Against  the  inner  side  of  the  tallest  pillar.  A,  on 
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the  eastern  part,  were  the  remains  of  a  small  kistvaen;  while 
against  the  pillar  B,  facing  it  on  the  opposite  side,  was  heaped  up  a 
small  cairn.  The  whole  is  surrounded  by  a  ditch,  within  which,  at  C, 
is  another  small  cairn. 


A  view  of  Arbor  Low  in  the  High  Peak  of  Derbyshire,  to 
which  allusion  has  been  made,  is  here  given.  No  sepulchral  remains 
have  been  discovered  in  the  circle,  but  barrows  of  great  extent, 
which  have  yielded  important  remains  on  being  excavated,  are 
closely  connected  with  it.  It  is,  however,  possible  that  interments 
have  existed,  and  been  removed  in  past  ages. 

In  the  centre  of  the  circle,  which  is  about  fifty  yards  in  diameter, 
are  some  large  masses  of  stone,  which  it  is  possible  may  have 
formed  portions  of  a  cromlech.  The  circle  is  formed  of  a  number 
of  immense  stones,  all  of  which,  now  remaining,  lie  flat  on  the 
surface,  not  upright,  as  in  many  other  instances.  There  is  every  pro- 
bability that  such  was  their  original  arrangement.  The  circle  is 
surrounded  by  a  rampart  and  fosse — the  fosse  being  of  considerable 
width,  about  eighteen  feet,  and  the  rampart  about  six  or  eight  yards 
in  height  from  its  inner  base.  There  are  two  entrances  to  this 
circle,  north  and  south,  each  of  which  is  some  considerable  width. 
Close  to  the  southern  entrance  is  a  large  sepulchral  mound,  and 
about  three  hundred  yards  away,  and  connected  with  the  embank- 
•  ment  around  the  circle  by  a  continuous  embankment  of  earth,  is 
another  sepulchral  mound,  Gib  Hill,  which  on  examination  has 
yielded,  like  the  one  at  the  entrance,  many  highly  interesting  fea- 
tures. 

Sufficient  has,  perhaps,  for  my  present  purpose,  been  written  to 
show  that  most  or  all  of  the  lesser  circles  have  been  formed  in  con- 
nection with  interments.  Of  the  larger  erections  more  may  be  said 
on  another  occasion. 


852  ANATOMT  OF  THE   ST£NTORS. 

ANATOMY  OF  THE  STENTORS. 

{With  a  Tinted  JPlate.) 

There  are  no  infasoria  more  beautiful  or  more  generally  attractire 
to  observers  than  the  Stentors,  well  known  to  all  microscopists  se 
far  as  their  more  obvious  characters  are  concerned,  but  which  present 
considerable  difficulty  when  it  is  desired  to  make  out  their  details  of 
structure. 

It  is  only  by  the  frequent  examination  of  a  great  number  of 
individuals,  and  making  the  most  of  fortunate  oppoitunities,  that 
the  various  organs  can  be  distinctly  seen,  and  no  disappointment 
should  be  felt  if  many  eflTorts  have  to  be  made  before  success  is 
achieved. 

Drawings  exhibiting  anatomical  details  are  almost  invariably  the 
result  of  combiuing  in  one  view  parts  that  cannot  be  simultaneously 
seen  in  the  living  animal.  One  Stentor,  for  example,  may  at  one 
time  show  the  mouth  or  gullet  well,  while  the  nucleus  is  scarcely 
visible,  and  some  otter  organs  cannot  be  seen  at  all.  Another  time 
the  nucleus  may  be  prominent  throughout  more  or  less  of  its  length, 
and  a  complete  delineation  can  only  be  made  by  putting  together 
the  information  obtained  in  a  long  series  of  observations.  Micro- 
scopists who  are  not  aware  of  this  fact  are  not  only  puzzled,  but 
discouraged  by  the  wide  diflFerence  between  what  they  see  and  what 
they  find  drawn  by  other  folks.  The  only  remedy  against  dis- 
appointment is  patience,  and  a  knowledge  of  how  to  use  the  figures 
which  the  best  authorities  pubUsh.  Those  which  we  have  now 
copied  from  Stein^s  great  work  ''Der  Organismus  der  In- 
fusionsthiere ''  will,  no  doubt,  help  our  readers  in  their  researches. 
They  must  not  expect  to  see  too  much  at  any  one  time,  and  though 
very  considerable  reliance  may  be  placed  upon  the  figures,  there  may 
be  some  things  to  correct,  and  it  is  certain  there  is  still  a  great 
deal  to  be  learnt. 

Stein  describes  the  Stentors  as  "  heterotrichal  infusoria,  with 
elongated  rounded  bodies,  funnel-shaped  in  front,  and  remarkable  for 
rapid  changes  of  form ;  with  their  hinder  end,  at  the  will  of  the  crea- 
ture, able  to  anchor  it,  or  fix  it  to  the  bottom  of  an  unattached  case. 
The  peristome  is  terminal,  and  occupies  the  whole  of  the  anterior 
extremity }  its  margin  is  deeply  indented  or  bent  in  the  middle  of  the 
ventral  side  of  the  animal;  the  peristome  margin  is  thickly  ciliated; 
the  mouth  lies  in  the  deepest  part  of  the  peristome  field ;  the  anus 
is  in  the  left  wall  of  the  body  close  behind  the  peristome.     The 
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peristome  margin  with  its  thick  set  cUia  makes  a  right-handed  spiral 
with  more  than  one  turn/*  Stein  considers  that  the  Stentors  may 
either  stand  as  a  separate  family^  or  be  nnited  with  Freia  in  a  family 
constracted  upon  a  different  plan  to  that  of  any  other  heterotrichal 
infusoria.  Id  Freia  the  mouth  end  is  divided  into  two  ear-like  pro- 
jections, and  the  spiral  twist  rans  deep  down  in  the  fannel-shaped 
portion.  There  are  obvions  points  of  resemblance  between  the 
Stentors  and  the  Yorticellina  and  i[)phydium^  bnt  the  differences  are 
still  more  important.  The  peristome  of  the  two  latter  is  constructed 
on  a  different  type^  the  peristome  field  projects  above  the  margin^ 
and  can  be  drawn  in  and  out;  the  oral  cilia  form  a  lefl-handed 
spiral.  The  bodies  of  Stentor  and  Freia  are  moreover  covered  with 
cilia^  and  exhibit  longitudinal  bands. 

The  general  aspect  of  the  Stentors  in  different  positions^  with 
their  principal  organs,  will  be  readily  apprehended  by  reference  to 
Plate  I.  given  with  this  nnmber,  and  to  Plate  II.,  which  will  appear 
with  the  next  number.  In  Plate  I.^  Fig.  2,  the  peristome  fields  r,  is 
seen  surrounded  by  the  oral  cilia^  which  are  interrupted  on  the 
ventral  side,  and  form  two  cnrved  portions  distinguishable  as  right 
and  left  bends.  The  right  bend  has'its  free  end  directed  inwards, 
towards  the  axis  of  the  body.  The  left  bend  i&  curled  towards  the 
mouth.  Stein  calls  the  termination  of  the  left  bend  the  perisiameclc 
or  peristome  comer.  From  this  peristome  comer  the  ciliary  zone  is 
of  uniform  breadth  to  the  beginning  of  the  right  bend,  when  it 
gradually  narrows^  and  the  part  surrounding  the  mouth  is  merely  a 
rounded  line.  When  not  in  use  the  mouth-cilia  are  retracted  and  lie 
in  the  furrows,  shown  in  Plate  I.,  Fig.  2,  r. 

When  a  Stentor  attaches  itself  by  its  tail  end.  Stein  says  it  does 
not  do  so  by  any  sucker,  as  no  such  apparatus  is  provided,  but  by 
means  of  fine  pseudopodia  with  projections  put  forth  from  the  body 
for  the  purpose.  Sometimes  a  small  depression  may  be  seen  at  this 
end,  as  shown  in  Plate  I.,  Fig.  10,  but  usually  it  is  rounded  off.  The 
psendopodic  projections  have  the  appearance  of  a  wreath  of  long 
bristle-Uke  cilia,  and  are  shown  in  Plate  11.,  Fig.  2,/.  When  free 
swimming,  no  such  projections  appear. 

The  pocket-shaped  hollow  in  which  the  mouth  is  situate,  is 
shown,  Plate  I.,  Fig.  l,^,being  the  depression,  and  o,  the  mouth.  The 
mouth  leads  into  a  short,  thin-walled,  tubular,  contracted,  or  bent 
gullet,  Plate  I.,  Fig.  9,  s.  It  is  directed  obliquely  inwards  and  back- 
wards, and,  like  the  mouth,  is  capable  of  considerable  extension. 
The  oral  cilia  are  directed  into  the  gullet,  and  form  a  long  drawn 
spiral  reaching  to  its  extremity.    The  gullet  or  cesophagal  cilia  are 
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difficalt  to  discern  as  thej  are  eztremelj  fine,  aad  lie  in  tlie  i 

of  tliis  spiral. 

Tte  anal  orifice  lies  on  the  left  side  of  i&e  body  close  under  the 
peristome  margin.  It  is  usually  seen  as  a^TOond  bladder^  shown  by 
tbe  finer  marking  at  z,  Plate  I.^  Fig.  2,  and  distinctly  visible  at  b,  Plate 
n.^  Fig.  2,  where  the  excrementitions  matter  is  ponring- out  through  a. 
wide  round  opening  in  the  body  wail  of  the<$reatiire,  as  Stein  states, 
he  has  frequently  seen  slowly  aoc^lnplished.  After  the  oont^its  of 
the  anal  vesicle  are  ejected,  the  aperture  closes^  and  soarcriy  a  traoe 
of  it  is  visible. 

The  contractile  vesicle  is  shown  in  Plate  I.,  Fig.  2,c ;  it  lies  below 
the  anus,  a  little  deeper  and  somewhat  nearer  the  ventral  side,  and 
doubtlessly  pours  its  contents  into  the  anus,  and  is  fed  by  a  long  canal 
which  extends  towards  the  hinder  part  of  the  body  on  the  left  side^ 
and  nearer  the  ventral  than  the  dorsal  side,  Plate  I.,  Pig.  1,  gr ;  Pig.  9, 
g.  This  canal  is  scarcely  ever  visible  throughout  its  whole  length,  but 
is  seen  in  various  lengths  interrupted  at  intervals.  Frequently  it 
remains  invisible  for  a  long  time.  When  considerable  tmbroken 
lengths  appear,  they  indicate  a  winding  course,  with  longer  or  shorter 
spindle-shaped  enlargements,  or  with  a  strong  expansion  at  either 
end.  The  gradual  flow  towards  the  contractile  vesicle  of  fluids  col- 
lected from  the  tissues  of  the  body,  and  their  entrance  into  the 
vesicle  may  be  clearly  seen,  especially  when  liie  animals  are 
elongated. 

The  nucleus  is  very  constant  in  form  in  the  same  species,  and 
affords  the  best  specific  distinction.  It  consists  either  in  a  string  of 
not  very  numerous  and  similar  segments,  as  in  Plate  I.^  Figs.  1  and 
9,  «,  or  a  twisted  thread-like  band,  Plate  11.,  Fig.  1,  n,  or  a  simple 
round  body  (as  in  Stentors  igneus,  mger,  and  TrmUiformia). 

Multiplication  by  division  follows  the  same  rule  in  all  speeiea, 
and  occurs  transversely,  afibrding  many  points  of  resemblanoe  to 
what  takes  place  in  other  infusoria*  The  process  of  sexual  repro- 
duction. Stein  says,  is  not  yet  sufficiently  elucidated.  There  are^ 
indeed,  various  accounts  by  different  observers,  but  they  are  strangely 
opposed  to  each  other  except  as  regards  the  wdl-established  fact  of 
conjugation. 

The  longitudinal  stripes  which  characterize  the  Stentors  are 
sharply  defined,  and  run  from  the  margin  of  the  peristome  in  regular 
order,  without  interruption,  to  the  hindmost  portion  of  the  body.  In 
many  positions,  such  as  those  which  afford  a  side  view  of  the  body 
when  the  peristome  is  completely  enfolded,  the  course  of  these  bands 
may  be  distinctly  observed  right  up  to  the  oral  ciliary  wreath^  and 


when  tlie  peristorae  is  folded  np,  and  inclined  stnmgly  towaids  the 
asds  of  the  body,  the  bands  are  seen  sharply  divided,  with  tootiied 
edgeft  slightly  indined  inwaods,  juiidananeow  stopeless  2one  appears 
just  nnder  the  oral  vvveath. 

The  width  of  the  striped  bands  follows  that  of  ihe  body,  being 
narrower  or  wider,  as  the  body  vaaciea.  In  foUy  ontstretohed  crea« 
tnres  with  expanded  peristome,  Ae  striped  bands  have  the  greatest 
breadth  in  front,  and  they  grow  so  narrow  hindwards  that  tiiey  can 
scarcely  be  followed  when  the  posterior  end  is  reduced  to  a  stiff 
sfyle,  which  often  presents  a  smooth  sur&ce.  As  soon,  however,  as 
the  animals  noticeably  shorten  themselves,  and  become  top-shaped, 
or  pear-shaped,  or  merely  globular,  the  striped  bands  become  plain 
from  end  to  end.  But  it  will  frequently  happen  that  one  or  other 
of  the  stripes  does  not  reach  the  hinder  extremity,  but  wedges  itself 
between  its  neighbours,  and  disappears.  Sometimes  such  a  stripe 
will  reappear  a  little  lower,  widening  or^shortening,  adjacent  stripes 
on  one  side  as  it  continues  its  course.  On  different  parts  of  the 
body  it  may  often  be  seen  that  two  adjacent  stripes  are  parted  for  a 
greater  or  less  interval,  and  that  the  claft  is  filled  up  with  from  two 
to  four  stripes,  pointed  at  both  ends.  In  such  cases  a  rapture  has 
apparently  taken  place,  and  the  outpouring  sarcode  has  organised 
itself  into  the  shorter  intermediate  stripes.  For  illustration  of 
interrupted  stripes,  see  Plate  II.,  Fig.  8. 

In  fully  outstretched  animals  regular  transverse  shipes  are 
visible,  and  most  plainly  so  on  the  broadest  part.  In  strongly  con- 
tracted individuals  the  body  stripes  form  longitudinal  raised  ribs  with 
fine  cross  elevations  {querhoeken).  Many  Stentors,  such  as  Ceruleus 
and  Bosellii,  exhibit  in  a  state  of  medium  contraction  a  peculiar 
condition  of  the  stripes  of  the  hinder  portion.  These  stripes  are 
bounded  by  regularly  curved  and  finely  wriggling  lines,  sharply 
exhibited  when  as  is  often  the  case,  there  is  a  large  vacuole  at  that 
portion  of  the  body.  lieberkuhn  first  observed  these  lines,  which 
he  took  for  veritable  muscular  threads  (see  Plate  II.,  Fig.  7),  and 
E.  Weber  also  thought  them  muscular  fibres  in  a  state  of  rest.  If  the 
end  of  the  body  is  flattened  these  wriggling  lines  change  into  the 
ordinary  long  furrows,  and  appear  only  as  transparent  threads 
bounded  by  contour  lines,  which  Stein  considers  only  folds  of  the 
cuticle. 

The  contractions  and  expansions  of  Stentors  always  follow  the 
direction  of  the  striped  bands,  and  the  rnrjing  forms  of  the  body 
result  from  their  lengthenings  or  shortmiings.    * 

Stein  proceeds  to  remark  on  the  different  degree  of  rapidity  with 
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which  the  Stentors  change  their  shape.  He  also  describes  long  non- 
vibratile  bristles  as  regularly  placed  amongst  the  body  cilia  of  many 
individuals^  and  which  were  first  noticed  by  Lachmann.  These 
bristles  are  longer  or  shorter^  and  suddenly  spring  up  in  places  where 
no  appearance  of  them  was  previously  seen,  and  in  a  similar  way 
they  vanish,  leaving  no  trace  behind.  At  their  base,  or  embedded  in 
the  tissues  of  the  body  no  capsular  organ  can  be  seen  from  which 
they  could  emerge.  Stein  regards  them  as  resembling  the  pseudo* 
podial  prolongations,  which  serve  to  fix  the  hinder  extremity,  and 
says  without  doubt  they  are  organs  of  touch.  These  bristles  are 
shown  in  Plate  If.,  Pig.  1. 

We  shall  continue  the  subject  of  Stentors  in  our  next  number. 


SOURCES  OF  COPAL. 

BT  JOHN   B.  JACKSON,   A.L.8., 

Oorator  of  the  Maseum,  Boyal  Gardens,  Kew. 

Copal  is  an  article  well  known  to  commercial  men,  but  the  source  or 
sources  whence  it  is  derived  are  very  imperfectly  known  to  botanists. 
The  term  copal  is  so  generally  applied  to  the  better  or  clearer  kinds 
of  resin,  used  for  varnish-making,  that  it  seems  after  all  to  be  a 
somewhat  indefinite  term,  yet  copal,  anime*  and  dammar,  are 
distinct  commercial  names  for  very  distinct  resins,  and  the  sonnies 
of  all  of  them  are  more  or  less  shrouded  in  mystery,  indeed  there 
seems  to  be  a  similiar  chronic  doubt  with  many  of  our  imported 
resins,  for  olibanum  and  some  others  of  that  class  have  long  been 
subjects  of  inquiry  amongst  botanists  and  pharmaceutists,  not  only  in 
England  but  in  other  European  countries.  Several  sorts  of  copal 
are  known  in  British  trade,  as  Brazilian,  Indian,  African,  etc.,  the 
produce  of  difierent  plants,  but  as  an  illustration  of  the  diflSculty  of 
solving  the  question  accurately,  as  to  the  names  of  these  plants,  we 
may  mention  that  what  is  known  in  commerce  as  Bombay  anime,  is 
not  an  East  Indian  product  at  all,  but  is  sent  to  Bombay  from 
the  East  African  coast,  and  then  re-shipped  to  England,  so  tiiat  the 
commercial  name  in  this  instance  as  in  many  others  is  no  guide,  but 
rather  leads  us  astray  in  reckoning  upon  the  geographical  position 
of  the  plant.  Dammar,  or  East  Indian  copal,  is  said  to  be  the 
produce  of  Vateria  mdica;  piney  resin,  of  which  very  little  we 
believe  is  now  imported,  is  said  also  to  be  produced  from  the  some 
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tree.  Yet  piney  resin  is  very  different  in  appearance  to  what  is 
commercially  known  as  Indiui  copal^  it  is  nevertheless  a  good  clear 
resin,  and  gives  off  while  bnming  an  agreeable  fragrance,  bo  that 
the  natives  on  the  Malabar  coast  make  candles  of  it ;  ornaments^  such 
as  beads^  etc.,  are  also  made  from  it^  and  they  mnch  resemble  amber. 
Mnch  of  the  dammar,  as  seen  in  oar  markets,  is,  no  doubt^  the  produce 
of  Vammara  orientaliny  a  large  coniferous  tree,  growing  in  the 
Moluccas.  Bamma/ra  Ausiralis,  a  New  Zealand  tree,  furnishes  Kawrie 
resin,  sometimes  known  as  AustraUan  dammar,  and  Australian  copal ; 
it  is  dug  up  from  a  depth  of  two  or  three  feet  below  the  surface  of 
the  ground.  The  natives  are  very  quick  in  discovering  it,  probing 
the  ground  with  long  iron  spikes,  and  sometimes  alighting  upon 
extensive  beds.  The  resin  is  dug  up  in  very  large  masses  or  blocks^ 
sometimes  as  large  as  a  man's  head. 

In  India  many  kinds  of  dammar  are  known,  as  for  instance^ 
black  dammar,  said  to  be  produced  from  Canariwm  stridum,  Saul 
dammar  from  Shorea  robusta,  and  so  on,  the  botanical  sources  of 
many  of  which  are  unknown.  What  is  known  in  commerce  as 
Brazilian  copal  is  probably  produced  by  species  of  Hymenasa. 

Dr.  Daniell,  who  resided  some  time  in  West  Africa,  and  who 
published  a  paper  on  copal  in  the  "Pharmaceutical  Journal,"  in 
1857,  classes  the  commercial  sorts  into  three  distinct  kinds — East 
Indian,  American,  and  African.  As  regards  the  former,  it  has  since 
been  proved  as  we  have  before  said,  to  be  sent  originally  from  Eastern 
Africa  to  Bombay,  and  re-shipped  from  thence  to  Europe.  But  the  true 
Indian  copal  or  minul,  and  which  is  sometimes  called  piney  resin,  is 
doubtless  furnished  by  Vaieria  Indica,  The  American,  Dr.  Daniell 
divided  into  two  sections,  Mexican  or  Brazilian,  or  North  and  South 
American.  Amongst  the  plants  yielding  this  description  of  copal^ 
were  enumerated,  Idea,  Elaphrium  copalliferum,  Dl.,  and  E.  exceUum 
H.B.K.,  RJtas  copallinum,  L.,  Trachyhhiurn,  Martianum,  Hayne,  and 
other  species  of  Trachylobium.  Whether  or  not,  commerce  is  in- 
debted to  all  these  plants  to  increase  the  bulk  of  that  resin,  so 
valuable  in  this  country,  we  are  not  prepared  to  endorse ;  but  con- 
sidering that  the  Hymencea  courbaril,  L.,  is  a  well-known^  indeed  a 
common  tree,  in  the  West  Indies,  Brazil,  Guiana,  and  in  short,  in 
most  parts  of  tropical  South  America,  and  knowing  that  from  this 
tree  exudes  large  quantities  of  a  clear  copal-Uke  resin,  it  is  not  un- 
reasonable to  suppose  that  it  may  be  one  of  the  trees  from  which 
our  supplies  of  copal  are  obtained.  Masses  of  this  resin  from  the 
Hymensaa,  were  exhibited  in  the  British  Guiana  collections  of  the 
International  Exhibition  of  1862^  and  in  Paris  in  1867.     The  trees 
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whioh  are  known  in  British  Ghiiana  as  Simiri  or  Locust^  grow  in  tiie 
forests  of  that  colony  to  a  great  height^  often  reaching  sixty  or 
eighty  feet  before  a  branch  is  given  off.  The  lower  part  of  these 
gigantic  trunks  are  supported  by  hnge  buttresses^  a  representation 
of  which  is  given  by  Martins^  and  copied  at  p.  551  of  Lindley's 
'^  Vegetable  Kingdom."  Even  above  these  buttresses^  where  the 
trunk  is  cyUndrical^  they  have  been  found  to  measure  as  mnch  as 
sizfy  feet  in  circumference^  and  as  regards  their  ages^  it  has  been 
computed  they  must  have  been  large  trees  at  the  commencement  of 
the  Christian  era.  The  wood  is  exceedingly  hard  and  dense^  and  a 
good  deal  of  it  is  brought  into  this  country  for  use  as  treenails  in 
planking  vessels^  as  well  as  for  beams  and  planks  for  heavy  engine 
work.  The  gum  or  resin^  which  in  the  colony  is  called  gum  anime^ 
and  which  is  of  a  very  clear  yellow  colour^  is  said  to  be  found  only 
by  digging  near  the  roots  of  the  trees.  Some  specimens  which 
were  shown  in  the  International  Exhibition^  1 862,  and  which  are 
now  in  the  museum  at  Kew^  have  not  the  slightest  trace  of  the 
fretted  surface  known  as  '' goose- skin^'^  which  is  found  on  the  best 
African  copal^  though  the  large  masses  or  blocks  have  somewhat  the 
appearance  of  a  stalagmitic  formation,  and  a  peculiar  worn  or  dirty 
appearance  where  it  has  not  been  made  bright  by  recent  firacture. 
Air  bubbles,  channels  in  which  pieces  of  stick  have  been  imbedded^ 
insects,  and  such  characteristics  common  to  copal  also  occur  in  this 
resin.  Though  digging  near  the  roots  of  the  trees  is  said  to  be  the 
usual  way  of  obtaining  it,  it  will  nevertheless  flow  freely  upon  tappings 
the  tree,  the  juice  exuding  and  hardening  on  the  trunk,  large  solid 
masses  are  quickly  formed.  That  the  trees  are  highly  charged  with 
resin  can  be  easily  seen  from  the  fruits  themselves,  the  large  woody 
pods  when  dry  are  covered  with  litj^le  warts  or  irregularities*  which 
upon  scratching  wiU  be  found  to  be  mere  resinous  secretions,  simply 
covered  with  a  thin  epidermis.  The  fruits  of  TrdchylobiUm  Mossam^ 
license  are  much  more  highly  charged  with  resin,  for  while  the  fruits 
themselves  are  not  more  than  a  tenth  the  size  of  those  of  H,  courbaril, 
the  tubercles  are  considerably  larger,  and  consequently  contain  much 
more  resin ;  further  than  this,  the  pods  are  not  so  ligneous,  so  that 
the  resin  is  more  diffused  amongst  the  tissues,  this  resin  is  of  a  very 
light  colour  and  transparent,  and  bums  freely  with  a  clear  flame. 
Fine  specimens  of  the  bark  of  this  tree  {Tradiylobium  Mossamiricense, 
Kl.)  with  the  resin  m  situ  are  in  the  museum  at  Kew,  and  were  received 
from  lieut.-Gol.  Playfair,  during  the  period  of  his  residence  as 
Consul  at  Zanzibar.  The  resin  as  seen  in  these  specimens  is  of  a 
dusky  exterior,  but  bright  clear  yellow  fracture,  scarcely  so  light  la 
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colour  as  Sierra  Leone  copal^  and  hardly  so  dark  as  that  known  ae 
Zanzibar  copal.  This  difference  in  colour  may  be  one  of  the  dis- 
tinctions between  the  fossil  and  recent  resins^  that  exposed  on  the 
trunks  being  in  a  measure  bleached  by  the  action  of  light  and  air. 
Prom  the  materials  sent  to  Kew  by  Lieut.-Col.  Playfair,  a  year  or 
two  since,  it  seemed  tolerably  clear  that  Zanzibar  copal  was  the 
produce  of  Trachylobium  Moasambicense,  £1.^  and  Dr.  Kirk^  the  pre- 
sent Vice-Consul  in  Zanzibar,  has  confirmed  this  in  a  recent  letter. 
His  conclufiions  have  been  arrived  at  from  a  careful  examination  of 
the  plants,  their  position  of  growth,  their  resinous  properties,  and 
the  care  with  which  the  resin  is  collected  and  sorted.  These  notes 
of  Dr.  Eark  are  exceedingly  interesting,  and  were  made  during  a 
holiday  trip  on  the  African  mainland,  opposite  the  southern  end  of 
the  island  of  Zanzibar,  where  a  large  creek  offers  a  naturally  formed 
harbotir.  The  vegetation  of  the  sea-shore  is  composed  of  Rhizophoras, 
Brugueiras,  Avicennias,  [^Sonneratias,  etc.  This  characteristic 
tropical  vegetation,  forms  a  belt  or  line  behind  which,  and  within 
a  few  paces  of  the  water's  edge  the  ground  suddenly  rises  to  a 
height  of  about  thirty  feet,  from  whence  a  flat  plain  extends  inland 
for  a  distance  of  about  twenty  miles.  A  section  of  this  would  show 
a  formation  of  sand,  gravel,  vegetable  mould,  and  day,  and 
occasionally  beds  of  water- worn  pebbles. 

The  vegetation  of  the  neighbourhood  of  this  creek  of  Dar  Salam 
is  very  varied,  and  among  other  hard,  or  heavy-wooded  trees  and 
bushes,  the  Trachylobiu/m  Moasamhic&nse  is  conspicuous  from  its  white 
flowers,  and  rounded  head  of  glossy  leaves.  This  tree  is  known  to 
the  natives  as  the  M'Sandarnsi,  or  tree  of  copal.  Dr.  Kirk  says, 
'^  On  examining  the  tree  more  closely,  the  trunk  and  main  limbs 
were  seen  to  be  covered  with  the  clear  resinous  exudation  now 
brittle  and  hard ;  from  the  upper  branches  it  dropped  down  on  the 
ground  below,  but  not  in  a  fluid  state.  To  judge  by  the  appear- 
ance it  presented,  I  should  say  that  the  resin  soon  dries  and  hardens, 
after  being  exuded,  but  must  be  easily  broken  off  by  violence. 
Pieces  of  various  tint  and  form  were  collected,  some  with  insects 
embedded,  but  all  presented  a  smooth  polished  exterior,  quite  free 
of  any  pitting,  or  ''  goose-skin,^'  known  on  all  kinds  dug  up  from 
the  ground.  This  sort  is  kno¥ni  in  trade  as  Sandarusi  za  m'ti,  or 
copal  from  the  tree.  It  is  exported  in  considerable  quantity  to 
India,  but  not  to  Europe." 

Dr.  Kirk  further  believes  that  this  same  tree,  the  Trachyhhiwn 
Mosaambicense,  is  the  source  of  the  true  Zanzibar  copal,  the  half- 
fossilized  resin  known  in  English  commerce  as  anime,  and  which  is 
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one  of  tlie  most  valuable  sorts  for  yamish  making  imported.     In 
the  copal  trade  at  Zanzibar  alone^  the  merchants  hseve  three  distinct 
kinds^  which  they  again  subdivide  into  classes   according   to  the 
colour^  form^  surface^  etc.^  for  copal  has  many  peculiarities  known 
only  to  those  who  trade  in  the  article^  though   sometimes   these 
peculiarities  affect  the  quality  and  price  of  the  resin.     One  sort^  the 
Sandarusi  za  m'ti,  or  tree  copal^  which  we  have  referred  to.  Dr. 
Kirk  thinks  never  enters  European  commerce.     It  is  gathered  finom 
the  trunk  of  the  Trachylobium,  which  grows  all  along  the  coast 
from  Mozambique  to  near  Lamo,  or  jfrom  3°  to  15°  south  lat.     It, 
however,  occurs  in  greatest  abundance  between  Cape  Delgado  and 
Mombas,  ''  but  becomes  very  rare,"  we  are  told,  ''  at  a  little  dis- 
tance inland,  and  quite  unknown  long  before  the  change  in  geologic 
structure  offers  an  explanation   for  its  absence."     The   sea-shore 
appears  to  offer  advantages  for  its  growth,  as  the  plant  will  not 
flourish  far  inland.     Another  kind  of  copal  is  known  to  the  mer- 
chants  as    Ghakazzi,  which    has    been    by  some    corrupted    into 
'' jackass."     This  resin,  unlike  the  last,  is  dug  from  the  ground,  bnt 
is  apparently  of  comparatively  modem  deposit,  being  found  either 
near  the  roots  of  living  trees,  or  in  that  part  of  the  country  where 
the  trees  at  present  exist.    It  is,  however,  said  that  the  source  of  this 
quality  of  resin  is  found  inland  in  extinct  forests.     This  statement 
Dr.  Kirk  receives  with  doubt,  inasmuch  as  the  traders  constantly 
mix  this  with  the  more  valuable  produce  of  the  interior.    The  third 
sort,  known  as  the  true  Sandarusi,  fetches  the  highest  price,  and  is 
the  true  copal,   or  anime  of  the  English  markets.     It  forms  the 
bulk  of  the  Zanzibar  copal,  and  is  dug  from  the  soil  in  extinct 
forests  farther  inland  than  where  the  tree  is  now  seen.      These 
forests  extend  ''all  along  the  ancient  sea-beach;  the  maritime  plain, 
which  here  fringes  the  continent  to  a  depth  of  twenty  to  forty  miles 
in  general.     Some  spots  are  richer  than  others,  and  soils  indicate 
good  'diggings.'      When    the  rains  which  follow  the  north-east 
monsoon  have  softened  the  soil,  the  natives  of  the  country  com- 
mence to  dig.     They  form  small  pits,  searching  the  soil  as  removed, 
but  there  is  no  system ;  and,  like  the  gold  washings  of  Africa,  so 
the  copal  regions  yield  not  a  fraction  of  what  a  little  system  and 
industry  might  produce.      At   present  every  clan-feud  stops  the 
search.     The  producer  receives,  even  when  successful,  only  a  trifle 
from  the  Indian  merchants,  who  again  part  with  it,  after  paying 
enormous  dues  to  the  Zanzibar  state,  to  the  European  and  Ame- 
rican traders.^'     The  quantity  of  copal  exported  from  Zanzibar  has 
been  known  to  amount,  in  some  years,  to  800,000  lbs.,  valued  at 
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£60^000.  The  supply^  however^  of  the  best  kind^  namely,  the  fossil 
resin,  is  unlimited.  The  extent  over  which  it  is  spread  is  so  con- 
siderable that  almost  any  quantity  might  be  collected  with  a  little 
system,  and  if  more  inducement  to  work  was  held  out  to  the 
labourers. 

The  conclusions  to  be  deduced  from  Dr.  Kirk's  remarks  are 
these : — That  Zanzibar  exports  three  distinct  kinds  of  copal,  one  of 
which  is  always  procured  &om  the  trunks  of  the  living  trees,  and 
is,  therefore,  never  seen  in  a  fossilized  etate,  and  that  this  resin  is 
never  exported  to  Europe,  the  other  two  kinds  alone  finding  their 
way  into  English  commerce.  The  first  of  iiese  two,  known  in  the 
trade  as  Chakazzi,  though  always  dug  from  the  soil,  is  of  modem 
formation,  as  it  is  always  found  in  the  neighbourhood  of  existing 
trees,  and  though  slightly  marked  with  the  impress  of  the  sand,  or 
"  goose-skin,-"  it  has  evidently  lain  only  just  long  enough  to  receive 
it.  The  second  is  the  most  valuable  of  all  the  kinds  of  copal  known 
in  commerce.  It  is  harder  and  less  soluble  than  any  other  sort,  yet 
it  produces  a  very  elastic  and  brilliant  varnish,  and  this  sort  is  found 
only  in  extinct  forests.  We  will,  however,  give  Dr.  Kirk's  con- 
clusions in  his  own  words : — '^If  we  take  into  account  the  similarity 
of  recent  and  fossil  resins  in  appearance,  their  near  approach  in 
physical  property,  the  fact  that  the  recent  gum,  after  being  imbedded 
in  sand,  takes  the  characteristic  surface  markings,  and  recollecting 
that  where  now  the  good  copal  is  dug  as  a  fossil,  the  present  copal 
tree,  in  all  probability,  once  grew,  when  *the  sea  was  nearer  to  the 
hills  than  now.  I  think  we  may  be  satisfied  that  the  present  Tra- 
chylobium  was  the  source  of  the  old  copal,  which  is  the  resin  only 
modified  by  time  and  long  exclusion  &om  air  and  light  under  the 
ground.'' 

The  fact  of  insects,  and  other  substances,  being  found  in  copal, 
whether  recent  or  fossil,  is  easily  accounted  for.  I'he  tenacity  of 
the  resin,  when  in  a  semi-fluid  state,  readily  entraps  sdl  bodies 
coming  in  contact  with  it,  and  so  with  the  continued  flow  and  the 
quickness  with  which  it  hardens,  insects,  and  other  substances,  are 
easily  embalmed,  and  considering  that  the  resin  flows  from  the 
underside  of  the  principal  branches  of  the  tree,  the  fruits,  flowers, 
or  twigs  of  the  undergrowth,  or  lower  vegetation,  would  be  likely 
to  be  caught  by  the  exuding  resin,  and  so  preserved. 

Dr.  Kirk  poiuts  this  out  as  a  very  probable  reason  why  some 
portions  of  the  plant  of  the  Trachylobium  itself  is  never  found 
embalmed,  and  adds  that  the  heavy  glossv  foUage  would  be  less 
likely  to  adhere  than  the  foliage  and  twigs  of  the  smaller  growing 
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Bimeoiiiidiiig  T^etatioa.  From  Dr.  Kirk's  letter^  together  witii  the 
fine  series  of  specimens  recently  receiyed  from  him  at  the  Kew 
Mufieum,  much  light  is  thrown  on  the  origin  of  the  East  African 
copals^  and  we  hope  farther  researches  will  entirely  clear  np  tbia, 
one  of  the  many  tangled  knots  in  Economic  Botany. 
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The  "  Archives  des  Sciences  '^  for  April  15^  contains  a  paper  by 
Br.  Adolph  Hirsch^  on  M.  F.  C.  Donders's  experiments  to  determine 
'^  the  velocity  of  the  psychical  functions  of  the  brain^*'  as  detailed 
in  the  '^  Archives  de  Reichert  et  da  Bois  Raymond^'^  and  we  extract 
from  it  the  following  passages  : — 

'^  We  know  now  that  the  brain  requires  about  fifty-thousandths 
of  a  second  to  distinguish  and  signalize  the  distinction  between  two 
colours^  and  only  fifty-thousandths  of  a  second  to  distinguish  be- 
tween two  vowels  which  are  pronounced.  What  is  more^  M.  Donders 
has  succeeded  in  separating  these  two  psychical  acts  into  their  com- 
ponentS;  and  he  has  found  that  the  brain  employs  about  Vrth  of  a 
second  to  recognize  an  impression^  and  VTth  of  a  second  for  an  act 
of  volition  to  signalize  that  the  impression  has  been  received.  Witih 
regard  to  the  rapidity  of  perception  in  cases  of  hearings  sights  and 
touchy  and  the  duration  of  the  functions  of  the  cerebral  organ^  M. 
Hirsch  observes^  ^  I  endeavoured  to  reply  to  the  first  of  these  ques- 
tions in  18(51^  and  the  results  which  I  obtained  for  the  physiological 
times  of  the  different  sensations  have  been  since  confirmed  by 
eminent  physiologists^  amongst  them  M.  Donders^  who  gives  as  the 
mean  of  his  experiments  for  touchy  -fth  of  a  second^  for  hearing,  ^th, 
and  for  seeing,  -i^th.  But  this  physiological  time,  as  I  have  named  the 
interval  between  the  excitation,  and  the  signal  given  by  the  manifesta- 
tion of  perception,  comprehends  a  greater  number — ^M.  Dond^rs  has 
enumerated  not  less  than  a  dozen — of  acts,  and  divers  functions  of 
the  senses^  the  peripheral  ganglia,  the  nerves,  brain,  muscles,  etc., 
almost  all  have  to  be  accomplislied  in  this  small  firaction  of  a  second. 
It  was  important  to  separate  as  £eu:  as  possible  these  different  acts, 
and  especially  to  fix  the  time  employed  in  the  functions  of  the  brain 
for  which  only  a  maximum  limit  of  ,Vth  of  a  second  was  known^ 
obtained  by  deducting  from  the  total  physiological  time,  the  portion 
employed  in  transmission  by  sensor  and  motary  nerves.  But  what 
was  the  mioimnm  limit'?'' 
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M.  Dooders  oonceiyed  thejiappy  thought  of  intercalating  in  the 
series  of  functions  comprised  in  the  physiologic  time^  certcdn  fresh 
terms  of  purely  psychical  action ;  and  this  retardation  evidently  due 
to  the  intercalation  of  a  new  act  of  the  brain^  has  made  as  acquainted 
with  the  duration  of  the  latter. 

M.  Hirsch  thns  describes  M.  Donders's  apparatus.  The 
noematachograph  is  composed  of  a  cylinder  somewhat  like  that  of 
the  phonautograph^  on  which  time  is  registered  by  means  of  a 
diapason  making  261  vibrations  in  a  second^  and  moved  by  electro- 
magnetism,  on  the  principle  proposed  by  Helmholtz.  These  vibra- 
tions can  be  divided  into  fifths,  and  thns  thousandths  of  a  second 
obtained.  The  time  at  which  the  action  which  produces  a  sensa- 
tion occurs,  is  registered  by  the  machine,  and  likewise  that  of  the 
sensation  experienced  by  the  power  experimented  upon. 

"  The  mode  of  accomplishing  this  varies  according  to  the  means 
of  excitation  employed.  When  an  inductive  current  is  used  to  give  a 
slight  shock  or  prick  to  any  portion  of  the  body,  or  to  light  up  sud- 
denly different  letters,  or  when  the  spark  is  observed  through 
coloured  glasses  to  produce  the  sensation  of  different  colours,  the 
current  itself  makes  its  own  registery  by  a  spark  passing  between 
the  style  of  the  diapason  and  the  cylinder,  through  a  sheet  of  blackened 
paper,  in  which  it  makes  a  Uttle  hole.  The  observer  registers  his 
perception  by  touching  a  key,  which  causes  a  style  to  mark  the 
cylinder.  To  avoid  the  error  introduced  by  the  variable  time  taken 
by  electro-magnets  in  attracting  their  armature,  M.  Bonders  prefers 
a  purely  mechanical  signal.  The  person  under  observation  turns 
aside  a  horizontal  bar  of  wood  carrying  a  point,  which  marks  the 
cylinder.  By  holding  this  indicator  between  two  fingers  and  turn- 
ing it  right  or  left,  two  signals  can  be  given  to  express  different 
sensations. 

'^  In  experiments  on  hearing,  the  sound  produced  by  a  spring 
striking  a  pin  springing  from  the  cylinder,  or  by  a  diapason  put  into 
sudden  motion,  or  by  the  human  voice,  is  registered  by  the  phonau- 
tograph,  or  by  a  modification  of  Konig's  stethoscope,  over  which 
a&  elastic  membrane  is  stretched  communicating  by  two  caoutchouc 
tubes  with  two  embouchures.  One  of  these  serves  to  transmit  the 
sound  which  is  to  be  perceived,  and  by  the  other  the  patient  reproduces 
the  sound  he  hears,  so  that  the  phonautograph  registers  both  at  the 
same  time  below  the  chronoscopic  line  of  the  diapason.  Acting 
alternately  upon  the  same  excitation,  by  the  hand  and  the  voice,  we 
can  determine  and  eliminate  the  difference  of  time  in  the  two  kinda 
of  signalling.'' 
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The  above  descriptions  are  not  yery  clear;  but,  in  default  of 
better,  we  lay  them  before  our  readers.  M.  Hirsch  continues  his 
paper  by  describing  M.  Donders's  experiments:  — 

''  It  was  first  desired  to  find  the  time  necessary  for  discriminat- 
ing between  two  sensations  of  touch,  and  to  express  the  distinction 
by  difierent  signals.  To  accomplish  this,  two  similar  electrodes 
were  placed  on  the  feet  of  the  patient,  and,  by  means  of  Pohl's 
permutator,  a  slight  electric  shock  was  given  to  the  right  foot  or 
the  left,  and  the  patient  signalled  his  perception  by  the  hand  on  the 
same  side.  The  experiments  were  made  under  two  conditions — 
either  the  patient  knew  beforehand  which  foot  would  be  operated 
upon,  so  that  he  could  give  the  signal  without  waiting  for  reflection^ 
or  he  did  not  know  on  which  side  the  shock  would  come.  In  the 
latter  case  the  physiological  time  was  prolonged  to  the  extent  of 
one-fifteenth  of  a  second,  and  that  is  evidently  the  time  necessaiy 
for  an  observer  to  take  notibe  of  the  side  on  which  he  was  struck^ 
and,  to  co-ordinate  with  this  idea  the  act  of  volition,  to  give  the 
signal  with  the  corresponding  hand.'' 

'^  In  a  similar  manner  M.  Donders  added  to  [the  sensation  of 
sight  an  alternative  of  perception  and  volition,  by  asking  the  patient 
to  make  his  signal  with  the  right  hand  when  he  perceived  an  object 
suddenly  illuminated  with  red  light,  and  with  the  left  hand  when  it 
was  lit  up  with  white  light.  In  this  case  the  psychichal  action  pro- 
longed the  physiological  time  occupied  in  the  perception  of  light 
0*1 54s.  A  similar  result  was  obtained  when  the  person  experi- 
mented upon  pronounced  a  letter  suddenly  exhibited  to  him.  If 
the  alternative  was  only  between  two  letters — a  and  t,  for  example 
— ^the  time  occupied  by  the  psychical  act  wad  0*166s.,  calculated  as 
a  mean,  and  0*1 24s.,  reckoned  by  the  minima.  When  one  out  of 
five  vowels  had  to  be  distinguished,  the  time  was  longer :  0'  1 70s.  in 
the  mean,  and  0'163s.  if  the  minima  were  taken." 

'^  Analogous  experiments  were  made  with  hesfring,  by  uttering 
a  vowel  sound,  which  the  patient  repeated  as  soon  as  he  heard  it. 
Sometimes  the  vowel  to  be  employed  was  made  known  beforehand, 
and  at  others  not.  When  a  distinction  had  to  be  noticed  between 
two  vowels,  the  psychical  time  was  0*056s.  reckoned  as  a  mean,  and 
0*062s.  reckoned  by  minima ;  and  when  five  vowels  were  employed, 
the  time  was  0'086s.  according  to  means,  and  0*0678.  according  to 
minima." 

In  experiments  with  two  colours,  the  discriminating  signals  were 
made  with  the  hand,  and  by  the  voice  with  the  vowel  sounds ;  this 
caused  the  times  in  the  former  case  to  be  a  little  longer  than  in  the 
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latter.  M.  Donders  found  that  when  the  signal  consisted  in  pro- 
nouncing the  single  vowel  i,  the  time  was  less  than  when  pi,  ti,  hi, 
had  to  be  said.  The  retardation  caused  by  p  was  O'Olls.,  by  t 
0-O22s.,  and  by  h  0-02 Is. 

It  was  found  that  the  sense  of  sight  required  nearly  three  times 
as  long  to  distinguish  between  two  letters  as  the  ear  required  to 
distinguish  between  two  vowel  sounds.  "M.  Donders  tried  with 
success  to  sepi»«te  the  time  required  to  distinguish  an  alternation 
fix)m  that  employed  in  a  corresponding  act  of  volition.  He  arranged 
his  experiment  so  that  the  patient  was  only  required  to  act  on  the 
perception  of  one  out  of  several  vowels  which  he  might  hear— the  i, 
for  example^  to  the  neglect  of  the  rest.  In  this  case,  attention  is 
concentrated  upon  the  perception  of  i.  The  mouth  and  all  the 
respiratory  apparatus  were  prepared  to  pronounce  i,  and  the  patient 
had  only  to  give  breath  to  it.  No  act  of  volition  intervened  in  this 
case;'!^  all  that  was  intercalated  was  the  act  of  distinguishing  i 
amongst  all  the  vowels  which  might  be  pronounced.  In  these  ex- 
periments the  psychical  time  was  folmd  shorter  than  when  two 
functions  of  the  brain  were  interposed." 

In  experiments  upon  himself,  M.  Donders  found  an  act  of  voli- 
tion to  require  one-twenty-eighth  of  a  second,  and  one  of  simple 
distinction  one-twenty-fifth. 

"  M.  Donders  made  similar  experiments  by  employing  letters 
seen  and  not  heard ;  and  he  found  that  to  distinguish  a  letter  seen 
^-one  out  of  several  not  known  in  advice— does  not  require,  sen- 
sibly, any  more  time  than  in  the  case  of  a  sound  heard ;  while  it 
will  be  remembered  that  the  entire  psychical  time  is  much  greater 
in  the  former  case.  He  explains  ihis  greater  rapidity,  under  the 
circumstances  specified,  by  remarking  that  the  patient,  having  only 
to  act  on  perception  of  the  letter  i,  had  its  image  already  present 
in  his  mind." 

M.  Donders  is  now  at  work  with  another  instrument — ^his  "  noe- 
motachometer."  In  this  apparatus,  a  piece  of  iron  is  suspended  by 
a  thread,  and  falls  when  the  thread  is  burnt,  interrupting  an 
electric  current,  and  producing  a  spark  which  can  be  seen  through 
a  hole.  The  interval  between  the  spark  and  the  shock  produced 
by  the  falling  iron  can  be  determined  and  regulated,  and  by  means 
of  the  instrument  the  time  can  be  ascertained  which  the  mind  or 
brain  requires  to  decide  which  occurs  first. 

I      *  The  patient  had  already  willed  to  gire  the  Bignal,  and  onlj  waited  for  the  erent* 


366  18X11017010001  jroTis  wst  juhb. 

ASTIIONOMIOAL  NOTES  FOR  JUNE. 

BY  W.  T.  LTim,  B.A.,  P.E.A.fl. 

Of  the  Boyal  Ofararvstorf,  0reenwicfa. 

MsBcns7  ifi  wdl  visible  in  tibe  evening  at  ike  begmniiig  of  tbia 
mouthy  as  he  does  not  set^  on  the  first  day:^  until  a  few  minutes  paob 
LO^  and  continues  above  the  horizon  more  than  an  honr  after  sniifle^ 
daring  the  first  twelve  days*.  He  will  be  in  conjunction  witii  Yenna 
on  the  afternoon  of  the  ITth^  and  acrive  at  inferior  oonjunotion  with 
the  Snn  on  the  24th.  Throughout  the  months  he  is  in  the  constella- 
tion Gemini,  and  will  be  veiy  neiur  the  third-magnitnde  star,  € 
Oeminorum,  on  the  11th,  about  which  time  the  planet  is  stationary. 

Ybkub  is  now  again  a  bright  object  in  the  eadiy  evenings 
setting,  on  the  first  day,  at  8h«  38m.,  and  on  the  last,  not  until  a 
quarter  past  9.  At  the  commencement  of  the  month,  she  is  in 
'Taurus,  but  will  be  in  Gemini  after  the  1 1th  day,  passing  vezy  near 
€  Geminorum  on  the  18th,  and  £  on  the  25th. 

Mabs  begins  now  to  set  somewhat  early  in  the  night,  at  12h.  51m. 
on  the  first  day,  and  at  llh.  16m.  on  the  last.  He  is  still  in  the 
constellation  Leo,  and  will  be  near  the  Moon  on  the  15ttu 

Saturn  rises  at  the  beginning  of  the  month  at  8  o'clock  in  the 
evening,  and  at  the  end  of  it  a  little  before  6.  He  is  near  the  boun- 
dary of  the  constellations  Scorpio  and  Ophiuchus,  and  never  attaina 
any  considerable  altitude. 

Ths  Mooh. — New  Moon  occurs  at  8h.  52m.  on  the  afternoon  of 
the  10th  day.  First  quarter  at  2h.  15m.  on  that  of  the  1 7th;  and 
Full  Moon  at  Ih.  39m.  on  that  of  the  24th.  Hipparchus  and  ita 
neighbourhood  may  be  studied  on  the  evening  of  the  16th,  the 
Apennines  and  Archimedes  on  the  17th,  Copernicus  on  the  18th  and 
19th,  Aristarchus  on  the  21st. 

OocuLTATiONS. — ^The  only  star  of  any  considerable  maguitude 
which  is  occulted  by  the  Mocm  this  month  is  fi  Sagittarii,  which  is 
passed  over  by  her,  when  within  a  few  hours  of  being  full,  on  the 
night  of  the  23rd.  The  disappearance  will  take  place  at  lOh.  53m., 
110*"  from  the  Moon's  highest  point,  counting  to  the  right  hand,  as 
seen  in  au  inverting  telescope;  the  reappearance  at  llh.  56m.,  132* 
from  that  point  on  the  other  side.  The  latter  phenomenon  will  be 
very  difficult  to  catch  with  accuracy. 

Winnecke's  Comet. — Since  the  re-discovery  of  this  comet  by 
Dr.  Winnecke  on  the  9th  of  April,  it  has  been  seen  by  several 
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obseryers.  The  epkemeris  <»]eiilated.  bjr  Be  Iiiiisser*iivss'iiDt  far  in 
error^  but  whereas.  h»  asgigBed  the  3rd  of  July  £9r  the  time  of 
perihelion  passage,  it  now  aqppeanr  that  tiie-  real  tme<  will  be  a 
few  days  earhiw;  or*  on  the- 80th  of  ihe  prssefit  month  of  Jane.  The 
oometmay  pexha^  becoB»  visible  again  for  a -short  time  in  the 
earlj  morning  after-  the  perihelion  passajge,  at.  the  end  of  Augast 
and  early  in  Septemiiec. 

Dr,  Winnecke'fi  deseription  of  it  lAen  he  first  obsenred  it,  on 
the  9th  of  April,  was*  that  it  was  large  and  faint,  as  ranch  as  6'  or 
8'  in  apparent  diameter,  and  perceptibly,  though  very  gradually^  in- 
creasing in  brightness  towards  the  centre.  It  seemed  as  if  occasion- 
ally fine  points  of  light  glimmered  np  in  the  nebulous  mass,  so  as  to 
suggest  the  comparison  to  a  resolvable  nebula.  Dr.  Winnecke 
observed  it  again  on  the  13th  of  the  same  month,  and  found  it  then 
decidedly  brighter,  and  fully  8'  in  apparent  diameter.  On  the  same 
day  it  was  observed  by  Drs.  Bruhns  and  Vogel  at  Leipzig.  Arge- 
lander  had  sought  for  it  at  Bonn^  but  it  was  not  found  until  after 
the  account  of  Winnecke's  observation  was  received.  It  was  then 
observed  by  his  assistant,  Herr  WoW,  with  the  heliometer,  on  the 
11th,  12th,  18th,  and  14th  of  April.  On  the  first  two  of  those  days 
Argelander  states  that  he  himself  could  scarcely  more  than  guess 
he  sffw  it,  so  great  was  its  faintness; 

The  comet,  so  far  as  we  are  at  present  aware,  was  not  seen  in 
England  until  nearly  the  end  of  April.  Mr.  Hind  had  searched  for 
it  systematically  with  the  Twickenham  equatorial  for  more  than  a 
month,  and  it  was  seen  by  his  assistant,  Mr.  W.  Hummer,  on  the 
29th  of  April.  Mr.  Hind,  in  a  letter  to  the  writer,  dated  May  6, 
states  that  its  diameter  in  his  instrument  was  then  not  more  than  5', 
and  that  there  already  appear  to  be  indications  of  contraction  of  the 
coma,  for  observations  of  which  phenomenon  during  the  approach  to 
perihelion  this  appearance  of  the  comet  is  very  suitable. 

It  was  also  found  on  the  same  night  as  at  Twickenham  (the 
29th  of  April)  by  Mr.  Wortham  with  his  six-inch  achromatic  at 
Eoyston.  To  him  the  comet  had  the  appearance  of  ''a  faint 
nebulous  patch  of  some  apparent  size,  brightening  up  occasionally 
towards  a  centre ;  not  circular,  and  with  no  visible  nucleus.'' 

Dr.  Weiss  also  observed  it  at  Vienna  on  the  29th  of  April.  The 
observation  was,  he  Btates,t  very  uncertain  by  reason  of  the 
comefs  faintness,  and  extremely  difiused  appearance,  destitute  of 
any  nucleus. 

•  "  ABtronomisohe  Naohricliten,"  No.  1758. 
t  **A8tnmoiiiitclie  Kaohriohton,"  No.  175S. 
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Linsser  has  published  a  new  ephemeris^  after  correcting  the 
elements  by  means  of  the  recent  observations  of  Winnecke.  The 
comet  continues  to  approach  nearer  the  earth  during  the  whole  of 
the  present  months  at  the  beginning  of  which  its  distance  from  us 
is  about  forty  millions  of  miles.  As  it  may  be  observed  on  favour- 
able  nights  for  the  first  fortnight  by  those  who  have  good  optical 
means  at  their  disposal^  we  give  a  few  approximate  places  of  it  from 
the  1st  to  the  13th  day.  It  will  be  noticed  that  it  is  nearly  stationary 
in  declination :— 


DAY. 

B.A. 

]f.P.D. 

h.  m. 

e    / 

June  1 

9  88 

63  8 

»  8 

9  81 

53  8 

.•  6 

9  £8 

68  8 

„  7 

9  24 

53  8 

»  9 

9  19 

53  7 

n  11 

9  U 

53  7 

„  13 

9   8 

63  8 

These  places  carry  the  comet  through  parts  of  the  constellations^ 
Leo  Minor  and  Lynx ;  and  it  will  be  very  near  the  fourth  magnitude 
star^  a  Lyncis,  on  the  night  of  the  12th. 

CoMETABY  Thsobt. — ^Now  that  we  are  again  on  the  subject  of 
comets^  a  few  words  may  be  expected  on  the  views  recently  put 
forward  by  Professor  Tyndall  on  cometary  theory.  His  idea  is  that 
a  comet  is  composed  of  vapour  decomposed  by  the  solar  lights  the 
visible  head  and  tail  being  an  actinic  cloud  resulting  from  such 
decomposition^  and  the  tail  consisting  of  matter  precipitated  on  the 
solar  beams  traversing  the  cometary  atmosphere.  The  projection 
of  the  tail  in  the  opposite  direction  to  that  of  the  Sun  he  explains 
by  the  antagonistic  action  of  twp  known  agencies  of  the  sun's 
rays — ^an  actinic  power  tending  to  produce  precipitation^  and  a 
calorific  power  tending  to  eflfect  vaporization.  Where  the  former 
prevails^  we  have  the  cometary  cloud  :  where  the  latter  prevails^  we 
have  the  transparent  cometary  vappur.  ^'  That  precipitation  should 
occur  behind  the  head  of  the  cornet^  or  in  the  spaces  occupied  by 
the  head's  shadow,  it  is  only  necessary,"  he  says,*  *'to  assume 
that  the  Sun's  calorific  rays  are  absorbed  more  copiously  by  the 
head  and  nucleus  than  the  actinic  rays.  This  augments  the  relative 
superiority  of  the  actinic  rays  behind  the  head  and  nucleus,  and 
enables  them  to  bring  down  the  cloud  which  constitutes  the  comefs 
tail." 

*  «  Philosophical  Magasise,"  Yol.  zixrii.,  p.  246. 
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It  lias  been  well  remarked  by  Mr.  Gibbs*  tbat  this  tbeorr^ 
which  accoants  for  so  many  of  the  phenomena  presented  by  comets^ 
fails  in  one  or  two  points  which  are  of  great  importance^  particularly 
the  ont-streaming  of  matter  towards  the  Son,  which  has  been  in 
seyeral  instances  observed  prior  to  the  formation  of  the  tail  behind 
the  Sun.  On  this  first  outstreamed  matter^  in  the  case  of  Halley^s 
comet,  Bessel  made  a  niimber  of  very  interesting  observations; 
and  it  was  chiefly  on  an  oscillatory  motion  which  it  appeared  to 
have  about  a  certain  point  in  the  comet,  that  he  founded  his  theory 
of  a  polar  magnetic  force  existing  between  the  Sun  and  the  comet. 

There  is  no  doubt  whatever  that  the  Sun  does  exert  two  forces 
of  opposite  character  upon  comets — those  at  least  which  are  pos- 
sessed of  tails ;  and  the  constitution  of  these  is  probably,  in  many 
respects,  different  from  that  of  those  whose  appearance  is  simply 
nebulous.  We  cannot  suppose  all  the  matter  in  the  universe  to  be 
ponderable,  or  subject  to  the  law  of  gravitation ;  but  that  the 
material  of  comets  is  so  is  clear,  from  the  fact  of  their  circulating 
round  the  Sun,  which  therefore  attracts  them  in  the  same  way  as  he 
does  the  planets.  The  appendages  carried  by  the  so-called  tailed 
comets  prove  (since  their  principal  and  ultimate  direction  is  always 
from  the  Sun)  that  in  these  there  is  also  manifested  a  repulsive,  as 
well  as  an  i^ttractive  solar  force ;  and  Bessel  was  able  to  determine,  . 
in  the  case  of  Halley's  comet,  that  the  former  was  twofold  the 
intensity  of  the  latter.  That  the  main  features  of  his  theory  are 
true,  we  have  little  doubt ;  how  far  they  may  be  modified  by  the 
increase  of  our  knowledge  gained  by  the  future  appearances  of 
large  comets,  it  is  impossible  to  say.  In  the  case  of  Donati's,  a 
mutual  action  between  the  comet  and  some  of  the  planets  was 
shown  to  be  productive  of  remarkable  changes.  It  has  been 
remarked  that  the  comets  which  have  exhibited  the  finest  tails 
(such  as  those  of  1680,  1811,  and  1858)  have  been  those,  the  orbits 
of  which  are  the  most  eccentric.  Now  in  these  cases  the  solar 
action  must  of  course  differ  enormously  in  its  amount  in  different 
parts  of  the  orbits ;  and  we  can  easily  imagine  the  immense  disturb- 
ance to  which  a  mass  of  matter  that  had  acquired  a  certain  state 
of  cohesion  must  be  subjected  in  its  rapid  approach,  when  near 
perihelion,  to  the  prime  mover  of  the  planetary  system.  That  a 
very  great  volatilization  of  its  particles  must  take  place  is  evident, 
but  we  know  too  little  of  the  ponderable  resisting  medium, 
which  in  all  probability  exists  in  space,  to  be  able  to  explain  the 

•  "Philosophical  Hag&sine,"  Vol.  xzxTii.,  p.  404. 
VOL.  III. — ^NO.  V.  B  B 
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way  in  wkich  the  rolatilked  particled  are  scattered.  Softie  axe 
driyen  ba^  by  tiie  San^  aflerj  M  lias  in  seyerdl  iasttiioefl  beeft 
preyed^  a  Btreaming  oat  iowardi  hiu.  Soifte^  as  has  ^eMAtljf 
been  Bbewn  hf  meteorio  iilyestigationa^  are  left  behind  hf  tiil9 
cootiet^  and  form^  more  or  less  oompletelj^  an  elliptio  rilig 
along  the  oironmference  of  its  orbit«  Bat  it  is  time  to  tak^ 
leayoi  for  the  present,  of  a  sabject  with  which  so  mnch  mjitety 
is  still  connected. 

Yarubli  8tabs.->-^A  considerable  namber  of  the  known  yariable 
stars  may  be  expected  to  reach  their  maximatn  of  tHagnitade  aome 
time  in  or  near  the  present  months  They  amount,  in  factj  to  no 
less  than  ten«^in  order  of  probable  length  of  period,  S  Yalpecnlsej 
U  Geminorbm,  B  Ceti,  R  Sagittarii,  B  Leonis,  B  Taori,  R  Capri- 
corni,  S  Virginia,  S  Tanri,  and  T  Cancri.  Bat  the  greater  part 
of  these  are  not  in  places  which  will,  in  this  coantry  be  aboye  the 
horizon  in  the  first  part  of  the  night  daring  the  present  month. 
Moreoyer  the  nights  of  Jane  are  not  only  short,  bat  are  neyer 
entirely  free  from  twilight,  so  that  the  obsetvation  of  stars  of  any 
considerable  faintness  is  impracticable*  We  shall,  therefore,  merely 
recall  the  state  of  knowledge  respecting  the  most  interesting  of 
these  yariables. 

U  Geminoram  neyei*  attains  a  brighter  magnitnde  than  the  9th, 
and  its  place  (B.A.  7h.  47m.  20s.,  N.P.D.  67''  39')  is  not  fayonrable 
for  obseryation  at  this  time  of  the  year,  as  it  sets  in  this  country 
only  abobt  tWo  hoars  after  the  Ban.  Its  great  changes  of  magni^^ 
tade  make  it  a  yery  interesting  star,  as  it  goes  down  to  less  than 
the  14th  magnitade  when  faintest.  A  yalaable  series  of  obser- 
yations  by  Mr.  Knott,  made  in  the  month  of  December,  1667,  will 
be  found  in  yol.  xxyiii.>  No.  3,  of  the  "  Monthly  Notices  of  the 
Royal  Astronomical  Society/'  That  gentleman  remarks,  ''  The 
rapidity  with  which  this  remarkable  star  goes  throngh  its  changes^ 
the  irregularity  of  its  period,  its  hazy  appearance  and  peculiar  hoe^ 
and  the  curious  fluctuations  of  brightness  in  short  interyals  of  time 
which  haye  been  sometimes  obseryed,  point  it  out  as  an  object  wril 
worthy  of  careful  attention  on  the  part  of  astronomers.^'  There 
appears  reason  to  doubt  whether  the  period  of  this  star  (whose 
yariability  is  one  of  the  many  discoyeries  of  Mr.  Hind)  is  97 
days,  or  only  the  half  of  that  interyal,  i.e.,  40  days« 

B  Leonis  (B.A.  9h.  40m.  30s.  N.P.D.  77""  58')  is  remaricable 
for  the  extraordinary  redness  of  its  light.  It  is,  when  brightest^ 
just  yisible  to  the  naked  eye,  being  of  nearly  the  5th  magnitade, 
but  descends  from  that  to  the  10th.    The  period  is  about  813  days. 
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and  a  maximum  is  due  aboUt  the  18th  of  this  month.  In  this 
aoiinti7  the  star  will  be  low  in  the  heavenfi  in  the  ef  ening^  and  set 
about  midnight. 

S  Yirginis.  This  stal"^  whose  pkce  is  B.A.  13h.  26ifl.  lOs.^ 
N.P.D.  96^  31^  will  be  on  the  meridian  of  London  about  eight 
o'elock  in  the  evening  in  the  middle  of  the  present  month.  Its 
magnitude  raries  from  the  6th  or  7th  to  the  11th,  and  will  be  at  the 
greatest  either  late  this  month  or  early  in  the  following.  The  period 
exceeds  a  year,  and  is  supposed  to  amount  to  nearly  374  days. 
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CHAPTER    XIV. 

TH£  BEGINNINa  OF  THE  8IXTSEKTH  CENTUEY ;   LOUIS  XU.  AKD 

HENKT  VIII. 

Wb  are  now  at  the  close  of  the  Middle  Ages^  and  hare  arrired  at  a 
new  period  of  transition,  the  result  of  which  Was  the  formation  of 
modem  society.  From  without,  a  new  element  has  come  in  to  con- 
tribute to  the  general  agitation  in  the  reviral  of  classical  feeling,  and 
historical  and  antiquarian  writers  seem  agreed  in  giving  to  this 
period  the  title  of  the  Renaissance. 

At  the  beginning  of  the  fifteenth  century,  feudalism  itself  may 
be  considered  to  have  perished,  though  its  outward  forms  not  6nly 
)remained,  but  were  much  exaggerated  in  their  character.  The 
chivalrous  spirit  was  gone,  but  the  ostentation  and  ^ztraVagant 
display,  the  pride,  the  selfishness,  the  license,  the  ferocity,  which 
has  entered  so  largely  into  it,  were  there  still.  This  was  especially 
remarkable  in  France,  which  was  always  looked  upon  as  the  centre 
of  ftudlJism.  The  effect  of  feudalism  was,  as  it  has  been  more 
than  once  remarked,  to  giro  a  Uniformity  of  character,  at  least 
outwardly,  to  the  diffelrent  peoples  who  entered  into  it,  and  we  have 
had  occasion  to  remark  more  than  once  how  much  this  character 
prevailed  throughout  feudal  society.  In  fact,  there  Was  one  great 
fiiodel  of  fiooiid  manners,  which  was  France,  and  this  feeling 
Was  io  Strong  that  it  has  left  a  certain  impression  down  to 
modliM  timeSi  The  change  began  to  take  place  very  rapidly 
under   Philippe  de  Yalois,  whose  reign   presented   a   series    of 
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events  calculated  to  destroy  the  feadal  unity.  Feudalism  in  its 
military  spirit  perished  on  the  field  of  Gr^ci  (1346).  Philippe 
left  his  country^  devastated  by  war,  nearly  reduced  to  poverty,  and 
wasted  by  one  of  the  most  fearful  pestilences  that  had  yet  visited 
it,  to  a  prodigal  and  reckless  successor,  in  King  Jean,  who  only 
increased  its  disasters.  Jean  offered  himself  as  the  champion  of 
feudalism,  and  in  the  belief  that  he  was  restoring  it,  he  only  hastened 
its  fall.  The  last  spark  of  the  chivalry  of  feudalism  appears  to 
have  expired  in  the  ranks  of  the  free  companies.  Jean  died  a 
prisoner  in  England,  and  left  France  to  a  king,  Charles  Y.,  who 
possessed  those  qualities  which  procured  him  the  title  of  Charles 
the  Wise.  He  did  much  towards  restoring  his  country,  but  not 
towards  bringing  back  feudalism  ;  but  he  was  followed  by  a  weak- 
minded  and  extravagant  prince,  under  whom  the  kingdom  was 
abandoned  to  extravagant  licentiousness  on  the  part  of  the  court 
and  the  nobility,  and  to  turbulence  on  all  sides,  all  which  ended  in 
the  king^s  madness.    Thus  opened  the  fifteenth  century  in  France. 

The  first  quarter  of  the  fifteenth  century  was  in  France  a  period 
of  extreme  misery.  It  was  a  period  of  civil  war  and  of  invasion  firom 
abroad ;  of  open  and  reckless  debauchery  and  extravagance,  in  which 
the  country  was  impoverished  and  industry  ruined,  and  all  social 
movement  was  at  a  stand.  The  good  qualities  of  Womankind  were 
neither  valued  nor  respected,  nor  even  protected,  but,  on  the  con- 
trary, they  were  universally  exposed  to  contempt  and  outrage. 
During  the  whole  of  this  period  a  continuous  succession  of  famines 
added  to  the  general  distress. 

It  was  during  the  period  of  which  we  have  taken  this  rapid 
glance  that  the  change  in  the  forms  and  character  of  the  dress  of 
both  sexes  began  to  be  frequent.  It  began  with  the  reign  of 
Philippe  de  Yalois,  when  new  forms  and  new  ornaments  were  given 
to  the  female  costume,  and  richer  materials  were  continually  intro- 
duced. The  spirit  of  extravagance,  moreover,  spread  itself  through 
all  classes ;  and,  in  spite  of  sumptuary  laws,  the  commons  sought  to 
rival  the  aristocracy  in  their  extravagance.  Neither  did  the  disasters 
of  the  reign  of  Jean,  nor  the  austere  simplicity  of  Charles  V.,  do 
anything  to  arrest  the  evil  which,  under  Charles  YI.,  became  greater 
than  ever.  Towards  the  middle  of  the  fifteenth  century,  the  country 
began  to  recover  itself,  and  great  efforts  were  made  to  revive  trade 
and  industry.  The  display  of  rich  as  well  as  elegant  costumes 
increased  everywhere.  Workmen  were  brought  from  Italy  and  the 
East,  and  materials  of  a  much  richer  and  more  expensive  description 
were  now  manufactured  in  France.    That  country  began  to  have 
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its  own  factories  of  cloth  of  gold,  of  silks^  of  brocade,  of  damask, 
and  of  grogram ;  and  cotton,  too,  was  now  brought  into  use  in  the 
manufacture  of  cloth.  The  use  of  silk  became  every  day  more 
general  among  the  commonalty. 

It  will  be  well  to  give  a  rapid  glance  over  the  changes  in  general 
character  of  costume  in  France  during  these  ages  of  turbulence,  and 
during  the  period  which  immediately  followed.  Under  Charles  VI., 
the  robes  and  the  houppelande  were  the  principal  articles  of  female 
dress,  answering  to  the  older  tunic  and  the  outer  tunic.  The 
houppeland  was  common  to  both  sexes ;  but  the  men's  hbuppeland 
was  closed  behind,  and  that  of  the  women  before.  The  women's 
dress  was  generally  loose  and  spreading,  and  they  affected  exces- 
sively long  trains.  Under  Charles  VII.,  the  modifications  in  the 
female  costume  were  chiefly  imported  from  Italy.  The  ladies  sought 
more  and  more  to  show  the  forms  of  their  bodies,  and  they  wore  a 
close  fitting  body,  and  petticoats  and  dress  shortened  so  as  to  show 
the  feet  and  lower  part  of  the  legs.  At  this  time  the  custom  of 
painting  and  dying  the  hair  prevailed  more  generally  than  before. 
Louis  XI.  sought  to  repress  the  extravagance  and  love  of  display 
which  had  exercised  so  fatal  an  influence  over  his  kingdom,  and  he 
not  only  discouraged  them  in  others  but  he  himself  set  the  example 
of  simplicity  in  his  dress.  This,  indeed,  was  carried  to  an  excess, 
and  it  is  said  that  even  in  personal  conference  with  sovereigns  who 
came  dressed  in  rich  stuffs  covered  with  gold  and  precious  gems, 
Louis  was  seen  in  an  old  doublet  of  gray  fustian,  and  a  shabby  felt 
hat.  Towards  the  latter  end  of  his  reign,  however,  he  appears  to 
have  affected  more  elegance  of  attire,  and  his  successor,  Charles  VIII., 
returned  to  the  old  taste  for  extravagance.  The  close  dresses 
appear  to  have  been  only  partially  adopted,  and  and  the  spreading 
dress  was  still  worn,  so  that  at  the  same  time  some  appeared  in 
dresses  which  fitted  so  tight  as  to  show  the  form  of  the  body  and 
limbs  minutely,  while  some  went  to  the  other  extreme  and  wore 
them  unreasonably  wide  and  flowing.  But  at  the  close  of  the  cen- 
tury the  close-fitting  dress  gained  the  mastery,  and  has  influenced 
more  or  less  the  form  of  the  dress  from  that  time  to  the  present. 
The  more  zealous  of  the  clergy,  in  their  sermons,  were  indefatigable 
in  their  declamations  against  the  old  extravagance,  and  against  the 
old  costume.  The  long  trains,  or  tails,  as  they  called  them,  espe- 
cially provoked  their  indignation.  One  of  the  best  known  of  them, 
Oliver  Maillard,  preaching  in  Paris  against  this  fashion,  towards  the 
end  of  the  fifteenth  century,  said,  "And  you,  my  ladies,  who  are 
painted,  who  carry  your  tail  lifted  up^  and  you,  gentlemen,  who 
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saffer  your  daughters  to  wear  tails^  do  yon  believe  then  that  people 
go  into  paradise  with  such  dresses  f  "* 

The  general  character  of  the  oostnme  became  more  refined  in 
the  reign  of  Louis  XII.^  who  ascended  the  throne  of  France  in 
1408.  Our  out  represeots  this  monarch  with  his  first  queen,  Anne 
of  Britanjj  and  their  daughter  the  Princess  Claude.     It  is  given 
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by  WiHemiUj  from  a  large  illuminated  manuscript  of  a  translation 
into  French  of  Petrarch's  Latin  treatise  De  remediis  utriiuque 
fortuncp,  executed  ixi  Rouen  in  1503,  and  now  preserved  in  the 
Imperial  Library  at  Paris.     It  will  be  seen  at  a  glance  that  we  have 

*  Et  Tons,  mesdames  let  fard^  qi4  porter  la  queue  troust^e,  et  vouf,  niMiifqn 
qui  souffres  que  voa  fillet  portent  det  queuet,  orojes-Yout  done  qa'on  eotre  en  Pandia 
ayeo  uae  pareille  toilette. 
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htf€i  in  both  figures  cogtumes  entirdly  different  fiom  those  whieh  we 
hfkye  contemplated  during  the  feudal  period.  The  king  wears  a 
gpwn  of  yellow  damask^  his  sleeyes  are  blaok^  lined  with  dark  fur ^  and 
he  has  violet  stockings.  His  hat  is  black,  Anne  is  dressed  in  the 
costume  which  she  herself  introduced  into  ike  court  of  France. 
She  wears  on  her  head  the  small  flat  hood^  d  la  mode  ds  Br^tagne, 
which  was  called  the  cape  Bretonne,  Her  robe  is  blacky  with  very 
spacious  sleeves,  lined  with  brown  fvffp^  pf  the  fashion  which  was 
termed  d  la  grand'  gorr§^  which  W9  V^f^Y$  perhaps,  translate,  of  the 
first  style.  Her  robe  is  hollowed  squi^re  on  (be  breast,  and  nngirt, 
or  merely  furnished  with  ^  loose  girdl#  renting  on  the  hips.  The 
whole  of  the  costttl&Q  vepresenti  strictly  (be  beginning  of  the  six- 
teenth century,  6^|I,  at  this  periodi  it  appears  that  even  a  queen 
did  not  think  )(  bOMath  her  dignity  (o  nursd  h^r  phild.  The  Prin- 
cess Claude  was  at  (his  time  about  three  years  of  age. 

In  our  ne^  out,  wd  see  Anne  of  Britany  again^  attended  by  the 
ladies  of  h^r  court.  Jean  PesQ^^nots  wai  one  of  the  literary  men 
of  tbfi  day^  who  is  not  unknown  (o  fiima.  So  wrote  »  book  on  the 
victory  of  I^ouis  XII.  over  the  GenofStf  in  1507,  a  oopy  of  which  he 
is  here  represented  as  presenting  to  tb#  qm»en,  O^r  oat  is  taken 
from  «n  iUamination  in  the  identical  mannspript  of  (bi«  book  which 
the  queen  thus  received  from  its  author,  and  which  is  now  preserved 
in  the  Imperial  Library  in  Paris.  Her  cape  Bretoune  is  here  adorned 
with  pearls,  and  she  wears  a  sort  of  girdle  whiob  wa«  called  a  Oor- 
deliere,  because  it  resembled  that  of  the  Cordeliers,  or  Franciscan 
friars. 

As  I  b^y*  alrendf  sbited,  (be  feudal  system  was  broken  down, 
and  the  differeat  nationalities  which  composed  it  wore  separated 
and  so»t(ered,  to  follow  th^ir  own  fortunes,  foroi  (heir  own  national 
sentiments  and  eharacteri  and,  a«  far  as  circumstances  led  (hi»m, 
assume  (heir  own  costumet  The  struggle  between  the  old  and  the 
new,  under  which  feudalism  expired,  differed  more  or  less  in  each 
of  these  nationalities,  according  to  the  ohAfacters  of  the  peoples. 
In  France,  vanity,  and  the  love  of  display  were  the  national 
characters,  and  the  aristocracy  there  were  proud,  and  excessively 
extravagant  and  licentious.  There  was  no  respectable  middle  class 
between  them  and  the  populace  to  hold  them  in  check,  for  the 
action  of  the  burghers  hardly  extended  beyond  (h^r  ^wn  (QWn?, 
and  their  strength  w^  chiefly  expended  in  t^e  defenoe  of  Hkmr  own 
wallsi  or  of  thaiv  own  muuioip^l  priyilAges^  ^nd  tb«t  strength  wsa 
exhmsted  in  the  spoliations  and  QSASftV^w  of  the  civil  wars  nf  the 
fifteenth  century.    Thus  the  only  two  rivsl  powers  in  Fraoce  wmw 


376 


WOMAK£IND. 


the  crown  and  the  aristocracy^  and  the  personal  imbecility  and  folly 
of  the  kings  during  this  period  gave  the  easy  mastery  to  the 
nobles.  But  these  weakened  and  demoralized  themselves  by  their 
own  license  and  extravagance^  and  they  were  not  united^  but  dis- 
played a  continual  tendency  to  separate  and  act  against  one  another. 
They  seemed  to  be  actuated  in  their  relations  to  one  another  by  no 
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other  motive  than  individual  selfishness.  They  hung  to  the  wasted 
shadows  of  feudalism^  and  talked  loudly  ot  chivalry^  but  they  only 
meant  by  it  wild^  exaggerated  extravagance^  which  left  them 
exhausted.  It  was  a  thing  displayed  in  great  feasts  and  touma- 
mentSj  in  which  one  of  the  great  nobles  would  spend  at  once  the 
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collective  amount  of  his  income  for  several  years.  To  ''supply  thisj 
he  was  obliged  to  borrow  and  plunder^  in  which  the  king  and  the 
nobles  followed  exactly  the  same  course ;  thus  both  they  and  the 
people  who  depended  upon  them  became  hopelessly  impoverished. 
Although  eventually,  after  a  long  period  of  social  debasement^  the 
countiy  recovered  itself,  a  national  character  was  left  upon  society 
in  France,  which  endured  to  a  veiy  late  period.  In  those  melan« 
choly  times,  as  it  has  been  remarked,  eveiy  one  seemed  to  be  trying 
to  prove  who  could  ruin  himself  first.  The  court  which,  in  this 
respect,  rivalled  most  closely  that  of  France,  or  perhaps,  exceeded 
it,  was  that  of  Burgundy.  The  prodigality  of  Duke  Philippe  was 
so  extraordinary,  that  though  he  was  by  his  own  territoiy  the  richest 
prince  in  Europe,  besides  the  immense  sums  he  had  realized  by 
plundering  the  treasury  of  France,  when  he  died  in  1404,  left  a  debt 
so  vast  that  all  the  goods  he  possessed  were  quite  insufficient  to 
pay  it.  As  was  customary  in  such  cases,  his  duchess,  with  the 
due  formalities,  and  in  the  |  presence  of  a  notary,  placed  upon  the 
coffin  of  her  husband  her  girdle  with  the  gipciere,  or  purse,  and 
the  keys  attached  to  it,  a  ceremony  by  which  she  was  understood 
to  surrender  his  goods,  said  to  be  of  inestimable  value,  to  his 
creditors. 

The  case  was  otherwise  in  England,  where  the  struggle  with 
feudalism  had  been  of  a  difierent  character.  Here  the  crown  had 
never  been  overcome  by  feudalism,  and,  on  the  other  hand, 
from  the  earliest  times,  the  English  barons  had  always 
possessed  a  greater  amount  of  public  spirit  and  of  popular 
sympathies  than  was  ever  shown  by  their  brethren  in  France. 
Society  was  different  in  our  country,  and  from  a  rather  early  period 
there  was  gradually  forming  a  middle  dass  of  landed  proprietors— 
perhaps  we  may  call  it  a  lesser  aristocracy — ^which  was  becoming 
more  and  more  independent,  and  which  was  finally  represented  by 
the  country  gentleman.  In  that  interesting  monument  of  our  old 
English  society,  the  ''  Fasten  Letters,''  we  contemplate  the  English 
gentleman  as  he  existed  and  lived  in  the  fifteenth  century,  and  we 
are  struck  with  the  bold,  straightforward  honesty  of  his  character, 
no  less  than  with  the  inteUigence,  purity,  and  good  sense  of  his 
wife  and  daughters.  They  were  the  women  of  the  manor-house, 
who  were  to  take  the  place  of  the  women  of  the  castle.  The 
independent  power  of  the  English  gentleman,  as  a  class,  was  not  yet 
very  great,  for  his  position  placed  him  still,  more  or  less,  a  dependent 
on  his  feudal  superior.  The  great  mass  of  the  land  in  England  was 
then  possessed  in  very  large  portions  by  two  classes  of  landlords. 
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-<p^tbe  old  feudal  bar<»L8  aad  the  monastio  orders.  Feadalism  aii  tids 
time  no  longer  existed,  except  in  some  of  its  forms,  but  the  lazided 
property,  and,  of  course,  tbe  influence,  of  most  of  the  great  noblee 
was  immense,  and  when,  in  the  vicissitudes  of  the  civil  wars,  or  for 
any  act  of  treason  or  rebellion,  it  was  confiscated,  it  was,  in  most 
oases,  only  to  be  regranted  to  another  individual  of  the  same  dass. 
But  another  and  far  greater  confiscation  was  approaching,  which  I 
cannot  but  look  upon  as  one  which  conferred  a  greater  benefit  on  our 
English  society  than  any  other  event  we  know.  Henry  VIII.  dis« 
solved  the  monasteries,  and  seized  into  the  hands  of  the  crown  the 
whole  of  their  possessions,  the  total  amount  of  which  had  become 
enormous.  Instead  of  giving  back  those  lands  to  the  great  barons 
from  whom  they  had  been  originally  taken,  Henry  distributed  them 
among  the  middle  class  of  landed  proprietors,  and  thus  raised  them 
as  a  balance  to  the  power  of  the  great  barons,  securing  at  the  same 
time  the  safety  of  the  crown  and  the  tranquility  of  the  coantTy« 
Feudalism  had  now  entirely  disappeared  in  England,  and  it  had  not, 
as  in  France,  left  a  broad  noxious  shadow  behind  it.  At  present  I 
leave  the  English  woman  of  the  manor  to  another  chapter. 

To  these  dififerent  processes  of  formation,  no  doubt,  we  owe  the 
difference  of  tone  and  character  which  distinguished  French  firom 
English  society  after  the  fall  of  feudalism.  In  the  earlier  ages  of 
feudalism  the  difference  was,  probably,  not  so  apparent,  but  the  feudal 
barons  in  England  nevei%  except  in  particular  and  individual  cases^ 
ran  into  the  same  license  and  extravagance  as  in  France.  One  of  the 
influences  of  feudalism  on  society  may,  perhaps,  still  be  traced.  U 
has  been  remarked  on  a  former  occasion,  that,  under  feudalism  in 
its  flourishing  period,  the  outward  forms  of  society  were  nearly 
uniform  through  all  the  countries  which  belonged  to  it.  France 
was  the  acknowledged  centre  of  feudalism,  and  was  looked  to  as 
the  model  for  its  forms  and  institutions  to  the  rest ;  and  there  can 
be  no  doubt  that,  at  a  distance  from  the  centre — ^in  England,  for 
example— every  form  was  considered  more  perfect  the  nearer  it 
resembled  the  model.  English  men  and  English  women  of  the 
feudal  class  sought  the  fashions  of  their  furniture,  of  their  dress, 
from  France,  and  this  feeling  was  continued  long  after  feudaUsm  had 
lost  its  power.  We  seek  our  fashions  in  France  at  the  present  day, 
and  we  no  doubt  did  the  same  at  the  end  of  the  fifteenth  century. 
MM.  Lacroix  and  Ber^,  in  their  great  work, ''  Le  Moyen  Age  et  la 
BenaissfULce,''  have  given  a  plate  of  fig^es  of  this  period,  which  thsy 
profess  to  have  taken  from  English  sources,  and  of  which  I  give 
three  in  the  aeeompanying  cut.    Though  th«ir  costama  eaa  {lavdly 
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be  paid  to  be  mniform^  yet  thej  exhibit  a  general  similarity  in 
character  which  is  evidently  copied  from  the  French:  the  same 
dose-fitting  bodies  of  the  robe,  and  the  same  wide  sleeves.  Our 
next  oat  is  taken  from  a  painting  by  Holbein^  on  the  wall  of  the 
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privy  chamber  in  the  palace  of  Whitehall,  and  forms,  in  the  original, 
part  of  a  picture,  representing  on  one  side  Henry  VIII.  and  his 
father,  Henry  VII.,  and  on  the  other  their  two  queens,  Jane 
Beymour,  to  whom  the  former  was  newly  married  at  the  time  when 
this  picture  was  painted,  and  Elizabeth  of  York.  We  may,  there- 
fore, consider  these  dresses  as  representing  the  highest  perfection 
of  female  fashion  in  England  in  those  reigns,  and  we  recognize 
them  at  once  as  copied  from  the  French  costume  of  the  reigpi  of 
Louis  XII.,  as  represented  in  our  two  former  cuts. 
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WOMANKIND. 

At  this  period  there  can  be  no  doubt  that^  through  a  varieiy  of 
circumstances^  Western  Europe  had  greatly  increased  in  wealth 
and  material  prosperity.  The  riches  of  America  had  begun  to  pour 
in  as  a  new  element  to  promote  the  movement.  It  has  been 
remarked  that  the  sixteenth  century  opened  with  a  great  expan- 
sion of  arts^  which  had  become  more  and  more  secularized,  and  was 
sought  eagerly  by  all  classes  of  society.  The  taste  for  show  and 
luxury  increased  and  spread,  and  there  was  more  display  of  orna- 
ment, not  only  among  the  superior  classes  of  society,  but  among 
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the  wealthier  bourgeoisie.  The  richness  and  variety  of  the  materials 
of  dress  exceeded  those  of  the  previous  periods,  and  were  in  much 
more  general  use.  Much  of  these  richer  materials  were  supplied 
from  Italy.  We  are  told  that  the  average  value  of  silk  etockinga 
imported  annually  from  Italy  into  France  amounted  to  no  less  a 
sum  than  800,000  ecus ;  and  the  Italians  carried  off  the  wools  of 
Languedoc,  Provence,  and  Dauphin^,  to  sell  them  back  transformed 
into  stuffs  of  the  most  delicate  workmanship.     The  employment  of 
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embroidery  and  of  cloths  of  gold  and  silver  had  become  extrava- 
gant  beyond  measure^  and  extended  to  all  classes  of  society;  for, 
in  defiance  of  the  sumptuary  laws  and  edicts,  which  were  very 
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nomeroas  in  that  age,  people  of  all  ranks  wore  what  they  liked. 
These  sumptoary  edicts  were  nevertheless  continued  with  vigour 
through  the  whole  century,  and  even  into  the  next.  One  of  the 
later  of  these  edicts,  issued  by  Henri  IV.,  is  rather  cnriously 
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worded :— "  We  prohibit/'  he  mjB,  ''all  inhabitants  of  this  king^ 
dotn  to  bear  dither  gold  Or  silver  on  their  olothes^  except  prostitiitM 
and  thiereSi  in  whom  we  do  not  take  interest  Mough  to  tfcmbte 
ourselves  about  their  conduct/'  * 

There  is  in  the  Imperial  Library  in  Paris  a  very  curious  copy  ot 
that  curious  idea  of  the  close  of  the  Middle  Ages — ^the  "  Dance  of 
Death '* — ^painted  at  the  end  of  the  fifteenth  century,  and  picturing 
with  great  care  the  dresS  atid  appearance  of  the  different  classes 
and  ranks  of  society  at  that  time.  From  this  manuscript  Louandre 
has  given  two  figures,  which  are  here  r^^produCied  in  our  cut.  The 
one  to  our  left  is  given  as  a  howrgeoiae,  or  the  wife  of  a  respectable 
burgher,  and  the  other  as  a  tradeswoman  {matthande).  Their  dresses 
are  sufficiently  elegant,  and  are  evidently  copied  from  those  of  the 
superior  classes.  The  head-cOvering,  or  cap,  is  in  both  cases 
black.  The  bourgeoise  has  a  pink  robe,  with  yellow  sleeves  lined 
with  red.  The  dress  (^  the  marchande  is  blue,  with  white  sleeves, 
also  lined  with  red^  and  she  has  puce-^coloured  petticoats  underneath. 

Among  the  populace  We  can  hardly  expect  to  d&d  much  change 
in  costume,  for  their  dresses  were  made  individually  to  last  during  a 
period  which  would  Witness  many  changes  in  fashion  among  the 
superior  class.  The  English  poet  Bkelton,  writing  at  the  time 
of  which  we  are  How  speakingj  says  of  his  heroine,  Elynour 
Rummyng, — 

tt«f  httfc«  {eUMk)  ot  L|Dcole  (^tithit 
ti  had  btti  hers,  1  w6tie) 
More  thttti  fovrt^  jtn  i 
And  80  doth  it  apMv 
for  th6  grant  bare  thr«dH 
Loltt  l/ke  sere  (dfjf)  w«des» 
Wjrddered  1/ke  ha/, 
l'h4  woll  wome  away. 

I^eti9n*»  iWliettI  Wigfh,  ed.  D/Oi^  vol.  i.,  p.  97. 

And  so  with  the  oioak,  in  a  well-known  old  ballad,  printed  in 
Percy's  ReliquftS,— 

My  eloaka  it  waa  a  Torrj  goo4  «io«k«^ 

Itt  hath  been  alwayea  trtt«  ki  Ihe  w«ar«^ 
Bat  now  it  is  not  worth  a  gfOii  I 

I  have  had  it  four  and  forty  yeere. 

Our  cut  is  taken  from  a  painting  of  the  time,  now  preserved  in  the 
private  apartments  of  Windsor  Castle,  representing  that  eelebrated 

^  If  onft  faisoiM  d^ftoM  ft  toot  habitants  d«  ca  rojaume  6»  poH»t  td  or  nf  argeal  lur 
lei  habitat  raoaptfi  anx  fiUei  da  joie  et  anx  filona,  h  qni  nout  dM»  )>i«Mna  pM 
d'intMt  pour  noua  inqui^r  de  leur  oo&doit. 
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interview  between  King  Henry  VIII.  of  England  and  Francois  I. 
of  France^  in  the  month  of  Jone^  1520^  between  Gnines  and  Ardres^ 
which  was  known  as  the  meeting  of  the  Champ  da  Drap  d'Or.  The 
whole  pictore  has  been  engraved  by  the  Society  of  Antiquaries.  I 
give  here  a  few  of  the  female  figures,  who  are  seated  in  the  fore- 
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ground,  drinking.  As  the  painting  is  the  work  of  an  English 
artist,  we  may  no  doubt  consider  these  as  English  women  belonging 
to  the  populace.  It  may  be  remarked  that  the  same  kind  of  bowls, 
or  dishes,  for  drinking,  are  seen  in  a  contemporary  picture  of  the 
battle  of  Carbery  Hill,  where  the  friends  of  Mary,  Queen  of  Scotland, 
were  defeated,  also  engraved  by  the  Society  of  Antiquaries. 
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This  xnonth  we  have  to  record  the  discovery  in  the  Citt  op 
London  of  the  remains  of  one  of  those  noble  tesselatid  pavements 
which  formed  the  floors  of  the  principal  rooms  in  the  great  Roman 
hoQses.  For  months  the  work  of  demolition  has  been  going  on  to 
clear  the  way  for  the  formation  of  the  new  street  from  Black- 
friars  to  the  Bank^  but  much  fewer  discoveries  of  antiquarian 
interest  were  made  than  might  naturally  be  expected,  for  the  line 
runs  over  very  interesting  ground.  There  can  be  little  doubt  that, 
in  the  Boman  City  of  Londinum,  the  whole  space  extending  from 
Bucklersbury  and  Cheapside,  over  Fenchurch-street,  Leadenhall- 
streetj  Bishopsgate-street,  Broad-street,  and  Lothbary,  and  in  the 
central  part  of  which  now  stand  the  Mansion  House,  the  Bank  of 
England,  and  the  Boyal  Exchange,  was  covered  with  the  more 
stately  of  the  Boman  dwelling-houses.  When  excavations 
have  been  required  in  any  of  the  localities  just  mentioned,  to  a 
sufficient  depth,  generally  for  sewers,  or  for  the  foundations  of  build- 
ings which  required  deep  cellerages,  they  have  invariably  brought 
the  excavators  upon  the  beautiful  tesselated  floors  of  the  Roman 
houses.  These  lie  at  an  average  depth  of  from  twelve  to  fifteen  feet, 
varying  according  to  circumstances  attending  the  accumulation  of 
the  earth  above  them.  Unfortunately  for  our  archaeological  pros- 
pects, it  has  not  been  necessary  to  dig  so  deep  in  the  process  of 
laying  the  new  street.  Not  many  days  ago,  however,  as  the  work- 
men were  digging  rather  deeper  than  usual  in  what  will  be  the 
extremity  of  the  new  street  towards  the  Bank,  on  the  site  of  the 
uppermost  house  in  the  Poultry,  and  close  adjoining  to  the  Man- 
sion House,  they  uncovered  a  piece  of  veiy  fine  mosaic  or  tesse- 
lated work,  which  appears  to  have  been  the  central  ornament 
of  a  floor  of  some  extent.  It  bears  some  resemblance  to  the  centre 
of  the  pavement  found  in  1854  under  the  Excise  office  between 
Bishopsgate-street  and  Broad-street,  of  which  an  engraving  is 
given  in  Mr.  Roach  Smith's  valuable  work,  the  "  lUustrations  of 
Roman  London.''  It  is,  we  believe,  intended  to  uncover  the 
remains  with  care,  and  to  a  greater  extent,  and  we  are  very  glad 
to  hear  that  it  is  contemplated  by  the  City  authorities  to  cause  this 
piece  of  pavement  to  be  preserved  by  laying  it  down  in  the  City 
Museum.  On  one  side  the  remains  of  walls  mark  the  extent 
of  the  room,  which  had — ^which  is  so  often  the  case  in  some 
of  the  principal  rooms  in  the  Roman  mansions — a  semicircular 
apse  at  one  end.     There  are  reasons  for  believing  that  this  semi- 
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circular  recess  was  separated  from  the  rest  of  the  room  by  a  curtain^ 
or  something  of  that  sort^  and  that  it  contained  the  images  of  the 
household  gods,  under  whose  protection  the  family  had  placed 
itself. 

We  are  glad  to  state  that  Lord  Lytton  has  accepted  the 
presidency  of  the  British  AECHiEOLOGicAL  Association  for  .the 
ensuing  year.  The  annual  congress  will  be  held  at  St.  Alban^s, 
but  the  exact  date  has  not  yet  been  fixed.  With  a  locality  oflTer- 
ing  so  much  antiquarian  interest,  and  at  such  a  convenient 
distance  from  the  Metropolis,  there  cannot  fail  to  be  a  good 
meeting. 

The  papers  announce  some  discoveries  relating  to  flint 
IMPLEMENTS  AND  FLAKES,  found  in  what  is  known  as  the  ^^Hessle 
clay,^^  at  Kelsea-hill,  in  Holdemess.  Geologists  have  been  greatly 
puzzled  at  finding  these  worked  flints  in  a  formation  of  the  late 
post-glacial  period,  so  immensely  older  than  the  wide  river  gravels 
of  the  palsBolithic  age.  We  are  now  informed  that  recent  visits 
by.the  Rev.  J.  T.  Rome|  of  Hull,  the  Eev.  W.  S.  Symonds,  of 
Pendock,  Tewkesbury,  and  Sir  Charles  Lyell,  have  led  to  the  dis- 
covery that  the  clay  yielding  these  flint  implements  is  not  the 
Hessle  clay  proper,  though  derived  from  it.  The  deposit  is 
regarded  as  consisting  of  the  washings  from  old  Kelsea-hill,  and 
thus  the  highest  geological  authority  gives  a  relative  date  to  the 
clay  which  makes  it  probably  not  older,  and  perhaps  more  recent, 
than  the  flint-bearing  wide  river  sands  of  York  and  Malton. 

Signer  Fontana,  the  sculptor,  has  just  finished  a  colossal  statue 
of  Joseph  Mates,  of  Liverpool,  the  antiquary,  and  still  more  the 
friend  of  antiquaries.  For  many  years  past,  Mr.  Mayer  has  been 
well-known  for  his  activity  in  purchasing,  and  saving  from  dis- 
persion, and  consequent  loss,  collections  of  antiquities  of  great  value 
for  the  history  of  our  country.  It  was  he  who  bought  ihe  Faussett 
collection  of  Anglo-Saxon  antiquities,  dug  from  the  Kentish 
barrows,  presenting  the  most  important  mass  of  materials  we  have' 
for  the  history  of  our  Anglo-Saxon  forefathers  during  their  ages  of 
Paganism.  The  Mayer  Museum,  at  Liverpool,  wai  known  among 
antiquaries  over  the  whole  world,  and  few  individuals  could  say,  as 
he  could,  that,  besides  labour  and  time,  he  had  expended,  we  believe^ 
altogether  considerably  more  than  fifty  thousand  pounds,  in  what  we 
cannot  but  consider  as  so  patriotic  an  object.  Mr.  Mayer,  as  it  is 
generally  known,  has  given  this  magnificent  collection  to  the  town 
of  Liverpool,  where  it  now  forms  a  permanent  institution.  The 
corporation,    as   a  lasting   mark   of   the    town's  gratitude,  have 
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resolved  ob  placing  a  statae  of  Mr.  Mayer  in  St.  Geoi^'s  Hall; 
the  execution  of  it  was  entrusted  to  his  friend  Giovanni  Fontana, 
who  has  performed  his  task  with  extraordinary  soccess.  The 
statue  of  Mr.  Mayer,  which  was  on  private  view  at  Signer  Fon- 
tana's  studio,  in  King's-road,  Chelsea,  during  the  earlier  parfc  of  the 
present  month,  is  an  admirable  likeness,  and  the  sculptor  has  given 
to  it  an  amount  of  graceful  elegance  which  has  seldom  been  effected 
with  the  stiff  costume  of  the  present  day«  We  believe  that  this 
trnly  fine  work  of  art  has  by  this  time  reached  its  destined  home  at 
Liverpool. 


PROGRESS  OF  INVENTION 

MANurACTUBiiro  Glass. — ^Mr.  John  Eilner,  of  Wakefield,  proposes  to 
make  glass  iu  a  reverberatory  furnace  instead  of  in  glass  pots,  saoh  as 
are  at  present  employed.  He  claims,  as  his  invention,  a  zeverberatory 
fnrnace,  in  which  the  fire  is  at  one  end  of  tke  fioor  or  bed  on  which  the 
materials  used  in  the  manufacture  of  glass  are  placed,  the  chimney  being 
at  the  opposite  end.  He  asserts  that  perfect  fusion  is  effected  in  lesa 
time  than  by  ihe  existing  process,  and  that  the  glass  can  be  easily  kept 
in  a  workable  state. 

Compound  fob  Tanning  Leather. — ^Messrs.  Louis  H.  Dennis,  and 
Otho  R.  Brown,  of  Stafford  Springs,  Connecticut,  U.S.,  have  patented  a 
new  tanning  material.  The  invention  consists  in  a  combination  of 
catechu,  conmxonly  known  as  cutch,  with  common  lye  in  various  propor- 
tions. This  mixture  can  be  used  alone  or  together  with  colouring  matter, 
such  as  alum,  and  with  salt,  or  other  material  that  will  serve  to  plump 
the  leather  if  so  desired.  The  proportions  in  which  these  substances  ate 
used,  vary  with  the  kind  of  leather  to  be  tanned. 

For  harness  leather,  4  lbs.  of  cutch,  3  pints  of  oommon  lye,  4  os.  of 
alum. 

For  wax  leather  (split  leather),  3  lbs.  of  ontch,  2  pints  of  lye,  3  oz.  of 
alum. 

For  calf  skins,  2  lbs.  of  cntoh,  1  pint  of  lye,  2  oz.  of  alum. 
For  sheep  skins,  1  lb.  of  cutch,  1  pint  of  lye,  1  oz.  of  aJum. 
The  cntch,  by  itself,  will  make  the  leather  hard  and  britde.  The 
lye  will  soften  it.  The  alum  being  only  used  for  colonring  can  be  dis* 
pensed  with,  or  other  matter  may  be  used  in  its  place.  The  mixtnre  is, 
in  any  case,  boiled,  and  the  leather  is  then  immersed  in  it  long  enough  to 
be  thoroQghly  tanned,  for  which  purpose,  the  harness  leather  should  be 
steeped  for  from  eighteen  to  twenty  days  ;  the  wax  leather  from  twelve 
to  fourteen  days ;  the  calf  skin  during  seven  or  nine  days,  and  the  sheep- 
skins from  two  to  four  days. 
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SiasALhXsa  m  Bailwat  TRAiH8.-^¥«rioii8  methods  of  Bignalling  in 
railway  trains  have  been  saggested ;  some  include  the  use  of  electricity, 
others,  various  arrangements  of  the  rope  ordinarily  in  use.  The  inven- 
tion now  described  appears  to  be  one  likely  to  accomplish  the  object 
proposed.  li  consists  of  a  tabe  which  extends  from  end  to  ead  of 
the  train;  this  tube  contains  air,  which  can  be  ^ther  exhausted  or 
compressed  by  means  of  a  pump,  bellows,  or  similar  machine,  worked 
by  the  axles^  of  the  tender  or  carriage,  or  from  some  moving  part  of 
the  locomotive^  A  bell,  or  sonncUng  apparatus,  is  fixed  upon  the  engine 
or  tender,  and  in  each  of  the  guard's  vans,  and  is  so  arranged  that  it 
can  be  made  to  sonnd  instantly,  as  long  as  the  train  is  in  motion ;  the 
power  for  working  the  apparatus  being  supplied  by  the  wheels  or  other 
parts  of  the  train  in  motion.  A  further  aarrangement  is  so  made  that 
whenever  the  vaooum  or  pressure  is  maintained,  the  bell,  or  sounding 
apparatus,  is  silenced  either  by  its  being  thrown  out  of  gear,  or  by  the 
hammer  being  removed  out  of  its  reach.  By  this  arrangement,  so  long 
as  the  train  is  in  motion,  and  the  vacuum  or  pressure  is  maintained,  this 
sounding  apparatus  remains  silent  in  consequence  of  its  being  out 
of  the  infiuenoe  of  the  hammer;  but  if  the  g^rd,  or  passengers,  in 
in  any  part  of  the  train,  destroy  the  vacuum  or  pressure,  by  opening  a 
valve  provided  for  the  purpose,  the  bell  immediately  sounds,  and  a 
signal  is  given,  and  continues  to  be  given,  as  long  as  the  train  is  in 
motion.  Mr.  Josiah  Clark,  oi  Sydenham  Hill,  is  the  inventor  of  this 
apparatus. 

Matxbul  fob  CoviRnrd  Bottlbs. — This  invention  is  for  the  purpose  of 
covering  bottles  of  glass  or  earthenware,  to  render  them  less  liable  to  be 
broken.  The  corade  material  employed  is  that  which  is  generally  known 
as  spent  hops.  These  are  reduced  to  a  soft  mass,  or  pulp,  to  which  glue 
and  treacle  are  added,  or,  it  may  be,  alkaline  substances,  alum,  bichrc^ 
mate  of  potash,  or  any  chemical  snbstanoe,  which  will  render  the  glue 
less  brittle,  and  more  elastic.  When  the  pulp  is  prepared,  it  is  rolled  into 
Greets,  sffid  cut  to  the  desired  dimensions.  When  additional  strength  is 
required,  some  fibrous  material,  or,  perhaps,  paper,  is  mixed  with  it.  To 
give  the  surface  a  finish,  it  is  coated  with  paint  or  varnish.^  This 
material  can  also  be  used  for  forming  vessels  to  hold  water,  such  as  jugs 
and  drinking  cups.  The  inventor  is  Mr.  Edward  Richardson,  of 
Wapping. 

Blast  Fithnaces.— An  apparently  ver3r' excellent  improvement  in  blast 
flimaoes  has  been  patented  by  Mr.  John  Watson,  of  Seaham  Chemical 
Works,  Sunderland.  It  consists,  firstly,  in  oontraoting  the  blast  furnace 
at  one  or  more  elevatiQusy  by  which  a  support  is  afforded  to  the  superin* 
cnmbent  mass,  which  prevents  undue  pressure  on  the  materials  in  the 
lower  part  of  the  furnace,  and  thus  avoids  the  existence  of  a  dense  mass 
through  which  the  air  hks  to  pass ;  and  by  the  same  means  the  upper 
partx>f  the  fkinaoe  is  oonaiderably  increased  in  intevnal  capacity.    The 
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second  part  of  the  improyement  consiBtB  in  a  novel  application  of  the 
waste  heat  of  the  furnace. 

Door- Mat,  or  Scraper. — ^This  door-mat,  or  scraper,  is  made  of  cast- 
iron,  steel,  or  other  similar  metal.  Its  form  is  that  of  a  trellice,  the 
upper  edges  of  which  are  sharper  than  the  lower.  It  can  be  laid  on  a 
box,  to  receive  the  dirt  which  falls  off  from  the  shoes.  The  openings  of 
the  trellice  may  be  of  varions  sizes.  The  invention  seems  likely  to  be  of 
nee ;  it  is  very  simple,  and,  no  doubt,  will  remove  dirt  from  shoes  or 
boots  more  effectually  than  the  ordinary  scraper.  Mr.  George  Tidcombe, 
of  Bnshey,  is  the  inventor. 

Composition  for  Bricks,  Artificial  Stone,  etc. — ^Gravel,  broken  stone 
or  bricks,  slag,  scoria,  cinders — ^in  fact,  any  hard,  endnring  material  can 
be  used  for  this  purpose.  The  materialfl  are  cemented  together  in  the 
following  manner,  which  has,  at  least,  the  recommendation  of  novelty, 
time  only  will  prove  whether  it  has  the  essential  property  of  endurance. 
Que  twenty-fourth  part,  by  measure,  of  Portland  cement  is  added  to  the 
materials  to  be  bonded  together,  and  with  this  is  mixed  a  quantity  of  iron 
filings,  or  turnings,  or  the  crushed  slag  .  or  cinder  from  iron-works. 
These  ingredients  are  wetted,  and  mixed  with  a  weak  solution  of 
muriatic  acid.  When  the  ingredients  are  well  mixed,  they  may  be 
moulded  in  the  ordinary  manner,  with  the  addition  of  pressure,  to  con- 
solidate them. 

Manufacture  of  Gelatine. — ^Afier  bones  have  been  subjected  to  the 
action  of  acids,  for  the  purpose  of  removing  their  inorganic  constituents, 
Mr.  John  Coudery  Martin,  of  High  Street^  Barnes,  suggests  that  the 
cartilage  should  be  treated  with  successive  washings  in  solutions  of  lime, 
or  of  lime  and  caustic  soda.  The  solutions  should  at  first  be  weak,  but 
should  be  used  stronger  for  the  later  washings.  There  should  be  alter- 
nate washings  with  pure  water.  The  effect  is  to  produce  a  sofb,  whitened 
material,  soluble  at  a  low  temperature,  which  forms  a  clear,  but  strong 
tenacious  jelly.  He  also  uses  as  a  bleaching  material,  after  the  cartilage 
has  been  treated  with  the  lime  solution,  a  salt  of  aluminum,  either  alone, 
or  in  combination  with  sulphurous  acid,  by  which  means  a  still  purer  and 
more  transparent  gelatine  is  obtained. 

Bbobnbrating  Alimentary  Substances. — Dr.  Alphonse  LouTel,of  St. 
Denis,  France,  has  discovered  a  method,  by  which,  it  is  asserted,  that 
grain,  seeds,  berries,  flour,  fecula,  dry  vegetables,  potatoes,  etc.,  which 
have  been  spoiled  by  fermentation  or  excess  of  moisture,  so  as  to  render 
them  unfit  for  food,  can  be  so  restored  as  to  make  them  wholesome  and 
agreeable.  In  order  to  produce  this  regeneration^  as  it  is  termed,  and  to 
arrest  fermentation,  produced  by  moisture  or  other  causes,  it  is  merelj 
necessary  to  place  the  affected  substances  in  an  apparatus,  from  which 
the  atmospheric  air  has  been  withdrawn  by  means  of  a  pump  (the 
vacuum  need  not  exceed  65  to  70  per  cent.),  )ftnd  to  leave  them  there 
during  a  greater  or  lesser  length  of  time,  according  to  the  degree  of 
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deterioration.  After  thej  have  been  submitted  to  this  treatment,  it  is 
asserted  that  there  is  no  difference  between  them  and  other  substances 
-which  have  always  been  sound  and  good.  Flour  which  has  become  unfit 
for  use  is  by  this  method  rendered  fit  for  bread-making. 

Stopper  for  Bottles. — This  invention  consists  in  an  improved  stopper 
for  bottles,  containing  aerated  or  gaseous  liquids,  such  as  lemonade,  ginger 
beer,  and  soda  water.  The  stopper  is  made  of  a  cylinder  of  hard  wood, 
such  as  lignum  vitae.  It  is  of  less  diameter  than  the  opening  in  the  neck 
of  the  bottle,  and  its  length  slightly  exceeds  the  length  of  the  neck  of 
the  bottle.  Near  the  lower  end  of  the  cylinder  a  groove  is  made  around 
it,  and  into  this  groove  an  india-rubber  washer  is  fixed,  the  washer  pro- 
jecting at  right  angles  to  the  axis  of  the  cylinder  is  made  larger  than  the 
opening  of  the  neck  of  the  bottle.  Above  the  groove  in  the  wood 
cylinder  into  which  the  washer  is  fixed,  and  also  below  ifc,  the  cylinder  is 
hollowed  out  so  that  when  the  india-rubber  is  forced  into  the  neck  of  the 
bottle,  it  is  pressed  back  into  the  hollow  space  in  the  wood  cylinder. 
When  it  passes  the  neck,  and  reaches  the  bottle,  it  assumes  its  original 
position  at  right  angles  to  the  cylinder,  and  is  forced  up  against  the 
opening  of  the  neck  which  leads  into  the  bottle  by  the  pressure  of  the 
gas,  and  so  closes  the  bottle.  When  it  is  desired  to  let  out  any  of  the 
liquid,  it  is  simply  necessary  to  press  on  the  top  of  the  wood  cylinder. 
The  inventors  of  this  ingenious  contrivance  are  Messrs.  J.  Adams  and 
Henry  Barrett,  of  St.  Helier,  Jersey. 

Thbrmometbrs.~A  thermometer  has  been  invented  by  Jean  Baptiste 
Foumier  and  Charles  Armand  Lemaire,  of  Paris,  which  not  only  indicates 
the  temperature  of  ihe  surrounding  air,  but  also  serves  to  regulate  and 
produce  a  signal  when  the  temperature  rises  or  falls  suddenly.  This 
object  is  effected  by  means  of  a  double  instrument  composed  of  a  tube, 
and  graduated  vertical  scale  on  which  the  liquid  will  indicate  the  tem- 
perature as  usual.  And,  in  addition  to  this,  there  is  at  the  upper  part  of 
the  instrument  a  graduated  metallic  sector,  the  divisions  on  which  cor- 
respond to  those  on  the  vertical  scale.  The  index,  or  needle,  which  indi- 
cates on  this  sector,  is  actuated  by  the  expansion  or  contraction  of  a 
compound  metal  rod.  The  sector  scale  is  slotted  or  grooved,  so  that  two 
small  metal  blocks  or  electric  armatures  may  be  made  to  slide  in  them. 
These  metal  blocks  correspond  to,  or  are  connected  with,  the  two  poles  of 
an  electric  pile  or  battery,  and  when  the  metal  index,  or  needle,  is  brought 
against  one  or  other  of  these  metal  blocks,  an  electric  circuit  is  completed, 
and  is  connected  with  a  suitable  signal  apparatus.  The  metal  blocks,  or 
armatures,  may  be  placed  at  any  point  along  the  groove,  or  slot  in  the 
graduated  sector,  so  that  the  signalling  apparatus  may  be  brought  into 
operation  at  any  desired  degree  of  temperature. 

CoNCENTRATINa  AND  TREATING  SaCCEEARINB  AND  SaLINB  SoLTTTIONS. — This 

invention  consists  in  concentrating  sugfiu?  solutions,  by  bringing  them 
into  contact  with  gases  or  products  of  combustion  from  a  furnace ;  or 
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in  case  of  some  saocbariae  solations,  with  the  heated  carbonic  «cid  gas 

given  off  by  limestone  dnring  the  process  of  roasting.       Mr.  A. 

Fryer,  of  Manchester,  the  inventor  of  this  process,  describes  his  method 

of  applying  it  as  follows  i-^"  In  some  cases  I  pass  the  gases,  either  with 

or  withont  admiztare  of  air,  between  a  series  of  spiral  blades  or  volntes 

symmetrically  arranged,  and  revolving  ronnd  a*  common  centre.     The 

external  edges  of  these  blades  in  their  lowest  position  are  immersed  in 

the  solntion  to  be  operated  upon,  and  by  their  revolution  the  solntion 

flowing  over  their  surfaces  towards  the  common  centre  preserves  the 

sui&oes  in  a  moist  state.   The  heated  gases  passing  over  these  moistened 

surfaces* effect  the  concentration   desired.     In  other  cases,  I  pass  the 

heated  gases  over  other  moistened  surfaces  of  any  form  or  airangement ; 

or  I  cause  the  heated  gases  to  pass  through  the  reticulations  of  network, 

wirework,  or  through  perforated  plates,  the  edges  of  such  retienlationB 

being  kept  moist  .by  the  application  to  them  of  the  8oluti<m  to  be  con- 

eentrated ;  or  I  cause  the  heated  gases  to  pass  through  a  chamber,  in 

which  the  solntion  to  be  operated  upon  is  exposed  in  the  form  of  drops 

in>  their  action.     The  principle  of  this  invention  is  excellent ;  it  has  been 

used  wil^  great  effect  in  the  rapid  evaporation  of  liquids  for  anafytical 

purposes.    It  might  be  well  applied  to  economical  uses. 

Eboeptaoles  for  PassBKVBS,  ETC.— Every  housekeeper  knows  the 
difficulty  there  is  in  keeping  preserves  by  the  ordinary  method  of  covering 
them  with  brandied  or  oiled  paper.  M.  Emile  Peltier  sad  M.  Albert 
Paillard,  of  Paris,  have  invented  a  simple  method  of  application  so 
easy,  that  it  comes  within  the  reach  of  all  A  vessel  is  made  of  tin  or 
some  other  such  metal;*  it  is  varnished  outside  to  prevent  oxidation. 
This  varnish  is  fixed  on  the  metal  by  heat.  A  good  varnish  for  the 
purpose  consists  of  a  mixture  of  gum  copal,  linseed  oil,  and  easenoe  of 
turpentine.  In  the  bottom  of  the  box  one  or  two  holes  kfo  made,  through 
whioh  the  jam  or  other  provision  is  inserted,  and,  when  filled,  the  hole  is 
dosed  with  a  cap,  which  may  be  provided  beforehand  with  aoUer  or 
cement,  so  that  it  can  be  fastened  instantly  with  a  soldmng  iron.  The 
cover  overlaps  the  rim,  and  its  flange  or  lip  drops  ovw  a  neck  or  leceased 
part  in  the  receptacle  or  vessel ;  and  a  ring  or  gpiard  is  placed  round  it 
of  sufficient  length  to  facilitate  its  removal  when  the  box  is  to  be  opened. 
The  bottom  of  the  box  is  first  convex  on  the  outside,  and  when  the  eon- 
tents  are  poured  in  hot  they  shrink  as  they  cool,  a  vacuum  is  producedt 
and  the  bottom  is  pressed  inward  by  the  atmospheric  pressure  without. 

Gabts. — A  very  excellent  method  of  tilting  carts  and  relieving 
h<Hrses  when  they  are  descending  an  incline  has  been  patented  by  Mr.  A. 
Floyd  Bobertson,  of  Bedford  Square.  It  consists  in  providing  beneath 
the  body  of  the  cart,  and  before  the  axle,  a  cross  bar  or  shaft,  having 
cams  or  eccentrics  fixed  upon  it,  whidi,  when  the  cross  bar  or  shaft  is 
turned  in  its  bearings,  come  into  contact  with  the  bottom  of  the  body  of 
the  cart,  and  so  elevate  its  forward  end  to  the  height  desired.    The.cmaa 
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bar  or  shaft  lias  also  another  eoeentric  or  oam  fixed  upon  it,  which  by  a 
chain  or  in  any  oiher  way  ia  c(mneoted  with  the  extreme  front  of  the 
body  of  the  cart  This  ecoentric  is  fixed  upon  the  cross  bar  or  shaft  in 
the  opposite  direction  to  the  first-mentioned  ecoentrioSf  so  that  while  the 
shaft  is  tamed  in  a  direction  to  move  the  eccentrics  first-mentioned  away 
from  the  bottom  of  the  body  of  the  cart,  the  other  eccentric  shall  act  to 
draw  the  forward  end  of  the  cart  downwards.  The  cart  can  by  this 
means  be  tilted  to  the  degree  required,  and  then  by  locking  the  cross  bar 
from  taming,  the  cart  can  be  retained  so  tilted  as  long  as  is  wished.  The 
shaft  may  be  tamed  by  a  lever  handle  npon  it,  and  proper  catches  maybe* 
provided  to  lock  this  lever  handle  in  any  position,  and  so  prevent  the 
shaft  tnming.  The  lifting  shaft  or  axis  may  also  by  cams  or  eccentrics 
upon  it  be  connected  with  a  broke  or  brake-box,  which  acts  against  the 
wheels  in  such  manner  that  the  act  of  lifting  the  forward  end  of  the  cart 
also  pats  the  brake  into  action. 

MANUPAGTUBiNa  AhUiOiSikCAL  Sal^. — The  following  method  was 
invented  by  Mr.  Isaac  Baggs,  of  High  Holbom.  It  consists  in  blowing 
atmospheric  air  or  carbonic  acid,  or  any  other  gas  capable  of  carrying 
the  ammonia  forward,  through  a  solution  of  ammonia  contained  in  a 
•dose  vessel ;  and  then  causing  the  gas  charged  with  ammonia  to  pass 
through  a  metallic  or  saUne  solution  capable  of  arresting  the  ammonia, 
and  of  being  decomposed  by  it»  and  so  of  arresting  the  ammonia  and 
forming  various  ammoniaoal  salts.  The  blast  of  air  or  gas  may  be  either 
hot  or  cold.  The  crude  ammoniaoal  solution,  which  may  be  from  any 
sonree  whatever,  as  gas  or  bone  liquor,  or  other  chemical  preparation, 
should  be  mixed  with  lime  or  other  base  capable  of  setting  ammonia  free,  and 
ih&  liquor  from  which  it  is  to  be  extricated  should  be  heated  to  120  degrees 
Pabr.  or  upwards,  in  order  to  diminish  the  solubility  of  the  ammonia  and 
to  render  its  liberation  more  easy.  The  crude  ammonia  solution  may  be 
placed  in  a  dlosed  boiler.  From  the  upper  part  of  this  boiler,  a  pipe 
{open  at  both  ends)  dips  into  the  saline  solution  contained  in  a  second 
vessel  or  receiver,  which  is  open  above  to  the  air.  By  means  of  a  pump 
atmospheric  air  is  blown  through  the  ammoniacal  liquor  in  the  first  vessel 
.from  which  this  air  or  gas,  loaded  with  ammonia,  passes  by  the  upper 
.pipe  above-mentioned  into  and  through  the  solution  in  the  second  vessel, 
where  the  ammxmia  is  instantly  arrested  and  absorbed,  forming  ammonia 
«alt8.  When  carbonic  acid  or  other  gas  is  used,  it  is  obtained  from  any 
convenient  source,  and  is  blown  through  the  two  vessels  in  a  similar  way 
to  tibie  air,  or  it  may  be  generated  and  forced  in  under  pressure. 

Fastbhiko  fob  NECXTnos. — M.  Simon  HayemAind,  38,  Eue  du  Seutier, 
Paris,  has  patented  the  following  invention.  It  consists  in  &stening  neck- 
ties by  means  of  a  roller,  which  works  eccentrically,  so  that  when  worked 
in  one  direction  it  exerts  pressure  on,  and  retains  in  its  place,  the  tongue, 
slide,  or  band,  or  moveable  piece  of  the  neoktie  or  other  article  to  which 
the  apparatus  is  applied,  and  it  releases  this  tongue  when  worked  in  the 
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opposite  direction^  In  one  arrangement  this  may  be  e£fected  by  monnt- 
ing  a  roller  eccentrically  on  axes  in  a  flanged  plate  or  frame  sewn  to  the 
cravat,  the  eccentric  piece  having  a  finger  piece  or  projection,  by  working 
which,  the  eccentric  pressure  piece  is  moved  in  the  desired  direction, 
either  to  fasten  or  unfasten  the  cravat.  Such  a  fastener  prevents  the 
fraying  of  the  cravat. 


LITERART  NOTICES. 

A  CouBSE  OF  Six  Lectures  ok  the  Chemical   Chanqes  of  Cabbok. 
By  William   Odling,  M.D.,  F.KS.,  Fnllerian  Professor  of   Chemistry, 
Royal  Institution.  Delivered  before  a  juvenile  auditory  at  the  Royal  Insti- 
tution of  Great  Britain  during  the  Christmas  holidays  of  1868^9.     Re- 
printed fix)m    the    Chemical  JVew*,  witii  Notes  by  William    Crookes, 
F.R.S.,  etc.     (Longmans.) — ^We  are  very  sorry  to  find  these  lectures  not 
at  all  deserving  the  praise  which  Mr.  Crookes  bestows  uj^on  them  in  his 
preface.      They  are  rambling,  discursive,  and  frequently  inaccurate — as 
closely  as  possible  what  lectures  intended  to  instruct  young  people  ought 
not  to  be.     They  are  extremely  wordy,  and  Dr.  Odling  takes  no  pains  to 
make  his  expressions  correct.     He  begins  with  a  description  of  marble, 
and  introduces  all  sorts  of  subjects  not  necessary  to  the  main  purport  of 
his  discourses.      In  an  early  experiment  he  puts  a  bit  of  marble  in  water 
with    a   thermometer,    and    in   another  vessel  a    bit    of   "saltcake" 
(anhydrous  sulphate  of  soda),  with  some  more  water,  and  another  ther- 
mometer.    In  the  latter  case  heat  is  developed,  and  not  in  the  former. 
This  experiment  is  objectionable  as  an  unnecessary  diversion  from  the 
topic  of  the  book,  and  as  introducing  difficulties  which  it  was  not  the 
intention  of  the  lecturer  to  dear  up.     He  describes  the  two  processes  as 
^'wetting"  the  two  substances,  thus  introducing  the  erroneous  idea  that 
mere  wetting  can  in  any  case  give  rise  to  an  elevation  of  temperature. 
In  experiments  to  show  that  whil^  some  substances  can  be  dissolved  in 
water,  marble  cannot,  he  employs  aniline  colours,  which  no  doubt  look 
pretty,  and  then  exclaims,  '*  Now  it  is  quite  obvious  we  must  not  com- 
pare marble  with  one  of  these  beautiful  coloured  substances^  but  with 
some  colourless  substance,"  from  which  his  pupils  would  get  the  wrong 
notion  that  when  solubility  was  in  question  it  was  ^'  obviously  wrong '' 
to  compare  coloured  and  colourless  bodies  together.     Further  on,  he  puts 
marble  in  vinegar,  and  descril)ps  it  as  "  dissolving  "in  it ;  thereby  con- 
founding simple  solution  with  a  decomposition,  in  which  a  fluid,  in  contact 
with  a  compound  solid,  separates  its  constituents ;  and  dissolves,  not  the 
original  substance,  but  a  new  one  that  .is  formed.     In  another  passage  he 
says,  "  chemists  are  acquainted  with  a  large  number  of  sour  substances, 
called  acids,  to  which  they  have  given  different  names."    No  one  knows 
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better  than  Dr.  Odling  that  substances  not  soar  are  also  called  adds,  and 
hence  the  obvious  inconvenience  of  his  definition.  Sulphuric  acid  in 
another  sentence  is  stated  to  be  "  obtained  from  sulphur ;"  coral,  calcareous 
spar,  limestone,  and  shells  are  described  as  "other  kinds  of  marble";  and 
pearls — containing  much  animal  matter — are  said  to  be  chemicallj 
identical  with  marble,  and  we  are  told  it  is  their  "  compact  state  "  which 
makes  acids  act  ''  very  slowly  "  upon  them.  In  another  lecture  Dr. 
Odling  wants  to  explain  that  air  can  be  weighed,  <  and  made  sensible  to 
the  touch,  and  he  says,  "this  capability  of  being  felt,  has  received 
various  names.  Sometimes  it  is  called  impeneirability,  because  one  body 
cannot  occupy,  or  penetrate  the  space  that  is  being  occupied  by  another, 
sometimes  it  is  called  extension,  because  the  body  .extends  between  my 
hands  for  instance,  and  keeps  them  apart."  This  confusion  of  mere 
extension  with  physical  properties,  is  an  inexcusable  blunder,  made  worse 
by  the  additional  statement  that  "  whether  you  call  the  property  impene- 
trabiliiy,  extension,  or  resistance,  the  word  means  the  same  thing."  Dr. 
Odling  uses  words  so  loosely  tiiat  it  does  not  much  matter  which  he 
happens  to  employ,  but  it  will  be  unworthy  of  his  undoubted  talent  if  he 
does  not  labour  to  become  reasonably  exact.  He  does  not  take  the  trouble 
to  form  accurate  conceptions  of  very  simple  phenomena.  For  example, 
he  has  an  experiment  intended  to  illustrate  "  the  way  in  which  air  tends 
to  magnify  the  appearance  of  some  substances,"  and  to  show  this  he 
exhibits  loose  cotton- wool  in  a  bottle,  and  then  squeezes  it  into  a  smaller 
space.  If  the  learned  doctor's  pupils  reasoned  from  his  queer  statements, 
they  would  conclude  that  loose  wool  in  a  vacuum  would  look  smaller 
than  wool  in  the  same  mechanical  state  of  expansion  did  in  common  air. 
At  page  62  we  are  told  that  "  if  we  take  some  slow-breathing  animals 
such  as  snails  or  frogs,  and  put  them  into  a  confined  quantity  of  air, 
they  will  do  exactly  as  burning  phosphorus  does — ^they  will  go  on  breath- 
ing, until  they  have  consumed  the  fifth  part  of  the  volume  of  the  original 
air,  and  they  will  leave  four  volumes  of  air  of  the  same  character  as  that 
left  by  the  burning  phosphonls."  If  it  is  hypercritical  to  say  that  phos- 
phorus does  not  breathe,  even  like  a  frog,  .still  how  careless  we  must 
consider  this  bungling  reference  to  respiratory  phenomena.  Dr.  Odling 
tells  his  young  pupils  that  nitrogen  was  called  phlogistic  air,  and  as  he 
had  no  occasion  to,  and  does  not,  explain  the  doctrine  of  phlogiston, 
why  did  he  introduce  a  word  relating  to  it  ? 

At  page  79  it  is  said  "  if  we  were  to  take  two  cubic  inches  of  oxygen, 
and  endeavour  to  compress  them  into  the  space  of  one,  we  should  require 
the  pressure  of  15  lb{?.  weight,"  and  Dr.  Odling  goes  on  with  further  com- 
putations of  the  same  character,  not  seeing  that  the  two  cubic  inches  of 
oxygen  which  he  is  talking  about,  occupy  that  space  because  they  are 
already  under  the  normal  pressure  of  15  lbs.  per  square  inch,  and  that 
they  must  have  an  additional  pressure  to  reduce  their  bulk.  At  page  88 
nuts,  acorns,  etc.,  are  spoken   of  as  pure  carbon,  capable  of  being 
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completely  burnt  away  in  common  air,  ''so  that  nothing  will  be  left  of 
them." 

Pntzrescent  gasee  absorbed  by  charcoal  are  spoken  of  as  deifroyed^ 
and  this  word  is  carefallj  emphasized ;  and  in  another  place  charcoal  is 
spoken  of  as  "  converied  into  carbonic  gas."  "  Gfaarooar'  is  continnallj  and 
awkwardly  treated  as  identical  with  carbon  in  other  forms,  and  carbon 
icomponnds  treated  as  charcoal  compounds.  Black  lead  is  spoken  of  as  if  it 
were  always  crystalline,  and  called  pure  carbon,  though  it  usually  contains 
h  or  10  per  cent,  of  iron,  not,  however,  essential  to  its  composition. 
Finally,  Dr.  Odling  changes  his  nomenclature  without  discretion ;  what, 
.for  example,  is  the  use  of  calling  carbonic  acid,  carbonic  gas;  and 
carbonic  oxide,  carbonons  oxide  P  If  new  terms  are  to  be  employed,  do 
as  Professor  Boscoe  does,  and  call  the  two  oxides  of  carbon,  carbon  mon- 
oxide, and  carbon  dioxide  P  We  have  not  made  ihe  preceding  remarks  in 
any  spirit  of  hostility  to  Dr.  Odling.  We  felt  it  was  due  to  him  to 
explain  at  some  length  why  we  caution  students  against  his  book.  The 
errors  we  have  pointed  out  cannot  be  supposed  in  his  case  to  result  from 
ignorance.  He  is  simply  careless ;  and  the  ^shionable  world  who  frequent 
the  Royal  Institution  are  apt  to  value  lectures  for  tiie  showiness  of  their 
experiments  rather  than  for  their  real  merit.  Dr.  Odling  should  set  his 
fJBuoe  against  this  notorious  evil,  and,  whether  he  is  talking  to  juveniles  or 
adults,  do  himself  the  juatice  of  knowing  what  he  is  about. 

Tkb  Journal  of  thb  Ethnological  Societt  of  Londov.  Edited  by 
Professor  Huxley,  F.R.S.,  President  of  the  Society ;  George  Busk,  F.R.S. ; 
Sir  John  Lubbock,  Bt.,  F.B.S. ;  Col.  A.  Lane  Fox,  Hon.  Sec. ;  Thomas 
Wright,  Esq.,  and  Hyde  Clark,  Esq.,  Sub-Editor;  and  Assistant- Sec. 
J.  H.  Lamprey,  Esq.  Published  Quarterly.  April,  1869.  (Tnibner.)— 
The  recent  rise  of  the  Ethnological  Society  in  public  interest  and  im- 
portance is  the  well-deserved  resnlt  of  the  industry  exhibited  by  xls 
eonncil  and  the  quality  of  its  labours.  The  April  number  of  its  jouznal 
contains  a  number  of  valuable  papers. 

Ths  Odbs  of  HoBAt».  Books  I.  and  11.,  in  English  Verse,  wiiii  the 
Latin  in  Parallel  Pages.  By  Jjjf  BS  Walteb  Smith,  LL.D.  (Effingham 
Wilson.) — The  charm  which  Horace  has  exercised  for  so  many  centonee, 
belongs  to  his  manner  even  more  than  to  his  matter.  It  is  rare  that 
there  is  anything  wonderful  in  what  he  says,  but  it  is  wonderfolly  well 
said.  Such  a  poet,  writing  in  a  terse  language,  and  upon  principles  of 
versification  differing  considerably  from  those  in  which  English  bards  give 
rythmical  expression  to  their  thoughts,  neoessaiily  presents  peculiar 
difficulties  to  the  translator,  and  hence  English  versions  of  Horace  have 
hitherto  been  very  unsatisfactory  to  those  who  know  the  originals,  and 
quite  unsuccessfol  in  giving  those  who  cannot  read  Latin,  anything  like 
a  notion  of  their  real  merits  or  of  the  plans  upon  whioh  they  were  com- 
posed. So  much  does  Horace  depend  on  manner,  that  in  his  best 
passages  no  important  change  can  be  made  in  the  juxtaposition  of  his 
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words  wiihont  some  damage  to  the  effeet.  When  the  poet  is  didactic 
the  pithiness  of  the  expression,  as  well  as  the  nice  choice  of  nouns  and 
adjectives  gives  vigoar  to  what  he  says ;  and  in  another  class  of  passages 
a  pictorial  effect  is  prodnced  hy  the  highly  artistic  arrangement  of 
descriptive  phrases,  which  is  lost  if  the  same,  or  similar. phrases,  are 
widely  separated  by  needless  words,  or  dilated  by  paraphrase. 

There  is  also  a  great  deal  in  the  adaptation  of  the  metre  to  the 
subject,  and  though  we  may  be  in  considerable  doubt  concerning  the 
Boman  methods  of  pronunciation  and  verse-declaiming,  we  readily  feel 
that  such  versification  as  that  of  francis  bears  no  reasonable  resemblance 
to  that  of  Horace ;  and  we  nu^be  sore  that  the  unmusical  awkwardness 
of  Newman's  very  clever  and  valuable  version,  would  have  set  the  Boman 
poet's  teeth  on  edge,  and  could  not  possibly,  had  it  been  produced  in 
his  day,  have  been  accepted  as  being  like,  or  parallel  to  his  own. 

Dr.  Walter  Smith  has  made  a  very  remarkable  and  praiseworthy 
experiment  with  the  first  two  books  of  the  Horatian  Odes,  and  we  hope  he 
will  receive  sufficient  encouragement  to  carry  on  the  work  he  has  so 
happily  commenced.  He  has  certainly  done  more  than  any  previous 
translator  either  achieved  or  attempted.  He  has  rigidly  confined  him- 
self to  the  same  number  of  lines  as  his  original,  and  has  been  singularly 
successful  in  hitting  upon  words  and  phrases  that  conform  to  the  Horatian 
spirit.  He  has,  for  the  most  part,  been  equally  happy  in  the  adoption  of 
metres  beaaring  as  true  a  resemblanoe  to  those  of  Horace  as  the  different 
oharactecs  of  the  language  employed  will  permit.  This  will  be  apparent 
from  a  few  citations.  Thus  the  ode  beginning  "Jam  satis  terris,"  etc., 
thus  oommenoes  in  his  version : — 

It  18  enough ;  our  vengeful  sire 
'Mid  Btorms  of  snow,  and  hatlatoiiM  diN, 
Hm  struok  bis •hrioe  inth  htmd office. 
And  acMed  the  mouoIoqs  tovoL 

In  the  fourth  ode  the 

fiol?itar  aoEia  hiems  gratA  Tioe  Teris  et  Favon!, 

k  well  paralleled  by 

Spring  zephyn  have  melted  sharp  winter  airay, 

And  the  windlass  draws  down  the  dcy  sbips  to  tbe  sea.   - 

The  famous  ode  to  Pyrrha,  on  which  so  many  have  founderedi  is 
rendered  by — 

What  slender  etripUng  in  your  rosy  grot, 
"Bia  looks  with  liquid  perfnne  shining, 
Bmbraoes  Fjrrhs. 

''  Enricbment  shunning,"  will  scarcely  do  for  the  troublesome  nu^U^ 
mwuktm^  but  Milton  did  not  satisfy  with  his  zendering  "  plain  in  thy 
tiaatness,"  nor  is  Newman's  ''simple  in  grace/'  altogether  aooeptaUe. 
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The  ode  begmning  "  Pastor  qanm  traheret,"  is  given  in  an  excellent 
metre. 

The  faithlefls  twain  was  beaiing  o'er  the  seaB, 
In  Trojan  bark,  his  hottess  Helen  home, 
When  If  ereoB  lulled  ia  dismal  calm  the  Breeze, 
And  sung  the  fates  to  oome. 

The  "faithless  swain"  is  a  little  cockney,  but  the  poem  is  given 
with  mnch  spirit. 

The  ode  to  Gljcera  reads  remarkably  well  in  such  verses  as— 

VeniiB,  mj  soul  in  hers  immersing. 
Booming  her  Ojprian  home's  delight. 
Forbids  my  Scythian  wars  rehearsing 
Or  how  the  Parthians  flying  fight 
And  scholars  will  be  pleased  with — 

The  snow  on  black  Soraote's  steep, 
And  on  the  labouring  woods  lies  deep, 
And  bears  them  down ;  while  winter's  force 
Has  stayed  the  rivers  in  their  course. 
This  frost  my  Thaliarchns  thaw  ; 
Heap  logs  upon  the  hearth,  and  draw 
Wine  four  yesrs  old — ^benignant  task. 
And  pour  it  from  the  Sabine  flask. 

The  whole  of  which  ode  is  remarkably  well  given.  If  there  are 
occasional  passages  which  required  more  polish,  or  greater  exactness,  far 
more  numerous  instances  of  striking  aptitude  might  be  cited,  apd  if  Dr. 
Smith  completes  his  task  in  a  subsequent  volume  as  well  as  he  has 
commenced  it  in  the  elegant  book  before  us,  he  will  win  and  merit  no 
transient  praise. 

The  Floral  World  and  Garden  Guide.  Edited  by  Shirley  Hibberd, 
Esq.,  P.R.H.S.  (Groombridge.) — The  May  number  contains  a  beautiful 
coloured  plate  of  Alpine  flowers  by  Mrs.  Webb,  with  plain  directions  for 
collecting  them  in  their  native  localities  and  cultivating  them  in  this 
country.  Swiss  tourists  will  do  well  to  study  her  plans,  as  the  flowers 
she  treats  of  are  a  great  ornament  to  English  gardens. 

Our  Eural  Churches,  their  Histories,  Architecture,  and  Antiquities. 
By  Sidney  Corner.  With  Coloured  Illustrations  from  Paintings  by  the 
Author.  (Groombridge  and  Sons.)  Part  I. — ^The  plan  of  this  work  is  to 
select  from  our  rural  churches,  in  their  present  or  recent  condition,  those 
which  are  most  interesting  from  historical  or  other  associations,  and  which 
admit  of  picturesque  treatment  in  coloured  plates.  Mr.  Comer  states,  in 
a  brief  preface,  that  views  of  architectural  details,  in  cases  where  it  may 
be  desirable,  are  reserved  for  the  completion  of  the  volume,  and  his  main 
treatment  of  the  subject  will  be  popular  rather  than  technical.  The  first 
number  is  just  issued,  and  contains  three  coloured  landscapes  representing 
the  churches  of  St.  Nicholas,  Leeds,  Kent ;  All  Saints',  Fulham,  Middlesex ; 
and  St.  Andrew,  Greenstead,  Essex.      The  name  "  Leeds  "  is  so  fully 
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associated  witli  the  great  nortlieni  mannfacturing  town  that  many  will  be 
astonished  to  find  it  is  also  the  appellation  of  a  hamble  village,  a  few 
miles  from  Maidstone,  which  appears  to  have  possessed  more  importance 
in  former  days,  as  it  had  a  castle  and  an  abbey,  in  addition  to  the  church, 
which  Mr.  Comer  describes  as  "  a  very  fair  specimen  of  that  mixed,  or 
rather  transition  style  of  architecture,  where  the  massiveness  of  the 
Norman  seems  yielding  to  a  lighter  and  more  grateful  proportion  which, 
in  the  course  of  time,  entirely  superseded  it."  The  most  conspicuous 
feature  in  this  church  is  a  stout  square  tower,  no  doubt  adapted  in  old 
times  to  defence,  as  well  as  to  religious  uses,  and  capped  with  a  four 
square  pyramid  surmounting  its  battlements.  Fnlham  Church  is,  as  most 
of  our  readers  well  know,  situate  on  the  banks  of  the  Thames,  four  miles 
from  Hyde  Park  Corner,  and  though  the  building  does  not  possess  much 
architectural  merit,  its  four  story  tower,  with  angular  buttresses,  and  an 
octagonal  turret  rising  above  its  parapet,  assists  materially,  as  Mr.  Comer's 
drawing  shows,  in  making  a  pleasing  landscape.  Its  ten  bells  were  recast 
by  Buddie,  as  an  inscription  on  the  Cth — ^*  John  Buddie  cast  us  all " — 
afi&rms,  while  the  10th  moralizes  and  declares, — 

I  to  the  church  the  living  call, 
'  And  to  the  grave  I  sommon  all. 

Although  the  present  building  is  not  old,  a  more  ancient  edifice  stood  on 
the  spot,  and  the  monuments  it  contains  go  back  to  the  fifteenth  century. 
The  church  of  St.  Andrew,  at  G-reenstead,  in  Essex,  presents  quite  a 
different  aspect  from  the  two  former.  It  is  a  very  curious  and  interesting 
specimen  of  wooden  architecture,  "  the  body  or  nave  is  built,"  says  Mr. 
Comer,  "  entirely  of  wood  ;  the  trunks  of  chestnut  trees,  either  split,  or 
sawn  apart,  forming  the  sides,  these  being  set  upright  and  close  to  each 
other,  and  let  into  a  sill  and  plate.  They  are  fastened  at  the  top  with 
wooden  pins.  There  are  eighteen  of  them  at  the  south  side,  two  of  which 
are  squared  for  door  posts,  and  here,  projecting  from  them,  is  the  porch. 
Twenty-one  unhewn,  and  five  squared,  are  on  the  north  side,  with  two 
vacancies  filled  with  plaster.  A  boarded  tower,  with  a  spire  of  the  same 
material,  is  built  against  the  west  end  of  the  church,  and  at  the  east  is  a 
chancel  of  brick ;  both  sides  are  strengthened  with  buttresses,  which  are 
of  much  later  date  than  the  body  of  the  church,  as  also  are  the  roof, 
chancel,  tower,  and  spire."  The  window  at  the  end  of  the  nave  contains 
a  small  piece  of  ancient  glass,  discovered  some  years  ago  during  a  process 
of  restoration,  and  representing  St.  Edmund,  whose  interesting  story  Mr. 
Comer  recites. 

^*  Our  Bural  Churches "  make  their  appearance  in  super  royal 
quarto,  pleasant  cream-coloured  paper,  handsome  type,  and  with  three 
leoloured  landscapes  in  each  part,  at  the  very  low  price  of  28.  6d. 

Sound  and  Coloub  :  theib  Bblations,  Analogies,  and  Habuoniis.  By 
John  Denis  Maodonald,  M.D.,  F.B.S.y  Staff  Surgeon,  B.N.  (Longmans.) 
«*«i-Dr.  Macdonald'B  book  wiU  contribute  to   the  investigation  of  the 


analogies  ivirioh  exis* beween  sofand  and*  oolonr^aiid  will  help  to  sliow 
bow  far  music  and  painting  may  and  ought  to  bo  regulated  by  similar 
laws.  He  showa  ibu^  hj  siortiitg  at  a  partioalar  point  of  iba  red  in  the 
prismatio  scale  aooloar  gamut  may  be  ocmsiracted ;  red,  orangei,  yeUow, 
green,  bine,  indigo,  violet,  and  red,  giving  a  complete  oetave,  oorreeponding 
witii  a  musical  scale  fh>m  G  to  G,  and  he  endeavours  to  work  out  a 
theory  of  oolour-hamony  upen  the  muaioal-  prinoiplee  of  fundamental 
notes,  thirds,  fifths,  etc.  Ifo  one  will  be  disposed  to  deny  i^at  tibere  are 
points  of  resemblanoe  between  musicsl  and  pictorial  art,  but  there  an 
also  important  differences  which  must  preclude  the  possibility  of  regu- 
lating colouring  by  rules  drawn  fcom,  ikm  study  of  thorough  bass.  Whan 
we  speak  of  harmony  in  mnsio,  we  mean  each  mixtures  of  sounds  as 
please  a  cultivated  ear.  A  note,  its  third  asuL  fifth  sounded  together, 
produce  a  harmony  which  arises  from  the  way  in  which  the  three  eonoo* 
mitant  sets  of  vibration  fit  into  each  other.  But  if  harmony  of  colour 
in  a  picture  is  mentioned,  no  such  iRtetor^  is  designated,  but  what 
Chevreul  calls  simultaneous  contrasts,  by  which  individual  colours  are 
modified,  and  simultaneous  impressions  made  by  differsnt  odours  in  sneh 
a  manner  as  to  please  a  cultivated  eye.  Gombinations  of  pigments^  which 
produce  secondary  and  tertiary  colours,  are  the  real  analogies  of 
musical  concords  or  harmonies,  and  what  is  oommonly  termed  harmony 
in  a  picture  is  Hke  the  notes  of  a  melody  simultaneously  apprehended. 
Dr.  Maodonald*  will  really  admit  this,  if  he  oousiders  his  own  criticism 
on  Professor  Mailer's  theories.  No  ^Eect  of  disoord  is  produced  by  tiie 
juxtaposition  of  colours  which  stand  next  to  each  other  in  the  scale,  nor 
are  fiiey  indifferent  to  each  other,  as  Miiller  states.  Their  mutual  actum 
is  feeble,  because  their  complementaries  are  as  much  alike  as  themselves, 
but  they  readily  form  parts  of  what  is  called  colour-harmony  in  a  picture. 
Ko  doubt,  arithmetical  proportion  in  the  vibrations  of  sound  and  light 
are  conditions  which  determine  their  power  of  pleasing  or  displeasing 
ears  and  eyes ;  but  the  painter  employs  a  far  more  elaborate  scale  than 
the  musician,  who  rarely  deals  with  divisions  lees  than  semi-toues,  and  he 
presents  all  his  so-called  melodies  and  harmonies  simultaneously  to  the 
eye.  Dr.  Macdonald  easily  shows  that  great  artists  have  made  colour 
combinations,  or  juxtapositions,  resembling  musical  harmonies,  founded 
upon  the  dominant,  subdominant,  etc.,  but  colour  discords  and  musical 
discords  are  much  }ess  easy  to  compare  in  a  satisfactory  way.  According 
to  musical  analogy,  if  the  effect  of  juxtaposition  is  to  be  likened  to  either 
harmony  or  discord,  yellow  and  green  ought  to  be  very  disagreeable,  and 
yet  the  tinge  of  yellow,  commonly  called  golden,  is  always  agreeable  in 
conb^ast  with  green.  The  eye  regards  this  combination  not  as  a  real 
harmony,  but  as  a  simultaneous  contrast.  The  yellow  is  made  redder  by 
the  complementary  red  which  the  green  suggests  to  the  eye,  and  the  greea 
is  a  little  purpled  by  the  complement  of  the  yellow,  whi(^  does  it  no 
harm. if  it  is  totorably  pure.    ISiere  is  a  common  objection  ta  placing 
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and  bine  togMuar^  and  it  is  eaegr  to  seleet  tmts  of  eacb  oolour 
irhioh  are  tctj  disagreeable  in  sncb  a  position,  bnt  a  walk  through  a 
flower  garden  shows  how  often  nature  makes  such  combiDations  pleasing, 
and  gives  ns  illustrations  how  to  effect  it  with  yarions  bines,  from  pale 
sky-blues  to  violet.  Some  artists  have  studied  these  effects,  and  suc- 
ceeded admirably  in  introducing  them  into  their  works. 

A  musical  theory  of  oolour  will  not  go  finr  in  eluctdating  painting, 
but,  to  the  extent  to  which  the  analogy  it  traees  is  applicable,  it  deserves 
attention. 

Lbssons  in  Elbmentasy  CHExiCTKr,  Inosgakio  and  OBOANia  By 
Hbnrt  G.  Boscob,  B.A.,  F.B^S.,  Professor  of  Chemistry  in  Queen's 
College,  Manchester.  New  Edition.  (Macmillan.) — ^This  is  one  of  the 
best  booics  of  its  class,  and  forms  an  excellent^  manual  of  modem 
chemistry.  The  theoretical  portions  of  the  teaching  are  judiciously 
brought  in  at  convenient  places,  after  the  fkcts  on  which  they  depend 
have  been  explained.  The  work  ranges  from  the  non-metallic  to  the  metaUio 
elements,  with  a  chapter  on  spectrum  analysis,  and  sereral  on  organic 
chemistry.  There  is  a  little  slip  at  page  59,  where  it  is  asserted,  that 
*'  had  air  been  a  chemical  compound,  it  would  be  impossible  to  decompose 
it  by  simply  shaking  it  up  with  water."  Professor  Boscoe  certainly  does 
not  mean  that  no  chemical  compound  can  be  decomposed  by  contact  with 
water,  and  yet  this  is  what  he  implies  by  the  words  cited.  In  his  account 
of  fermentations,  while  he  justly  refers  them  to  the  action  of  organized 
beings,  he  affirms — ^we  snppose  on  Pasteur's  authority — ^that  the  organisms 
producing  butyric  fermentation  are  andmalf  of  which  there  is  not  the 
slightest  proof.  Many  French  writers  speak  of  bacterinms,  vibrions,  etc. 
as  animal,  without  any  justification  for  the  term. 


NOTES   AND   MEMORANDA, 

FocxBT  Sfeotbosoofx. — ^The  most  p6rf(0ot  aod  beaatifiil  inBtmment  of  this  kind 
which  we  have  seen  has  recently  been  constructed  by  Mr.  Browning,  with  the  aid  of 
gbss  of  unusual  density.  It  is  only  8}  inches  long  and  f  ths  of  an  inch  wide.  The 
opening  and  closing  of  the  slit  is  effected  in  a  Tery  ingenious  way,  by  rotating  a  brass 
terminal  rim.  A  sarprising  number  of  lines  for  so  small  an  apparatus  can  be  seen  on 
directing  it  to  a  bright  portion  of  the  sky,  and  the  definition  is  sharp  and  clear.  When 
used  against  a  light  sky,  the  slit  only  requires  to  be  open  to  the  extent  of  1— SOO''  or 
less,  and  a  yery  curious  effect  is  produced  in  the  dirty  atmosphere  usually  found,  eyen 
on  clear  days,  in  and  near  the  metropolis.  If  thp  adjustment  for  focus  is  made  by 
pnlling  the  adjusting  slide  ovt,  enough  floating  atmospheric  particles  are  sucked  in  to 
stop  all  vision ;  but  by  adjusting  in  the  opposite  direction,  and  thrusting  in  the  slide» 
he  dirt  particles  are  blown  out,  and  plenty  of  light  appears.  Thia  instrument  can  easily 
be  adjusted  to  the  microsoope,  and  possesses  power  enoqgh  for  a  conaidenible  range  of 
obserration* 
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Tadpo£Bs  07  Newts  and  thzib  £a<M.— M.  J.  Julien  states,  in  '*  Comptes  Bendns/' 
that  he  has  discovered  perfect  eggs  in  tadpoles  of  the  female  lAuotrUon  pundtUut,  and 
that  he  has  found  such  tadpoles  with  the  generative  organs  in  the  adult  stage,  while  the 
rest  of  the  creature  was  in  the  larval  condition. 

IirSAiriTT  TS  Fbakob. — Dr.  Liunier  states,  that  on  the  1st  of  January,  1869,  Fruioe 
had  one  insane  person  for  every  412  inhabitants.  Paralytic  idiotoy  {folis  paralytique), 
he  states  to  be  increasing,  not  only  in  the  great  towns,  but  in  less  important  oentres.  He 
says  it  is  an  error  to  suppose  that  insanity  attacks  women  more  than  men.  **  If,"  he 
adds,  **  it  is  correct  to  say  that  at  any  given  moment  there  are  in  the  asylums  rather 
more  women  than  men,  it  is  not  less  certain  that  more  men  than  women  enter,  these 
institutions  every  year,  and  that  in  the  proportion  of  64  to  46. 

Thb  Tbavsit  of  Venitb  ik  1874.— At  the  last  meeting  of  the  Boyal  Astronomical 
Society,  the  subject  of  Mr.  Proctor's  statements  ^respecting  this  transit  was  dealt  with. 
While  the  correctness  of  his  views  was  admitted,  some  doubt  was  expressed  as  to  their 
importance.  Mr.  Stone  pointed  out  that  the  stations  mentioned  by  Mr.  Airy  as  the  best 
are  those  which  Mr.  Proctor  also  approves  ot  Mr.  Proctor  maintained  that  the  relative 
values  of  those  stations  were  so  affected,  that  in  the  final  selection  others  than  those 
chosen  by  Mr.  Airy  would  probably  be  preferred.  He  adduced  the  superiority  of 
Crozet  Island  over  Eerguelen  Land  as  one  of  several  instances  in  point.  Mr.  Stone 
also  questioned  whether  the  superiority  of  Halley's  method  were  marked  enough  to  be 
important ;  in  answer  to  which  Mr.  Proctor  pointed  out,  that  that  superiority,  however 
slight,  differed  importantly  from  the  total  failure  hitherto  ascribed  to  the  method.  He 
stated,  also,  that  the  proposed  expedition  to  South  Victoria  Land,  in  1882,  would  be 
useless ;  and  that  the  proof  of  this  circamstance  was  of  itself  sufficient  to  justify  his 
paper. 

FxBiODio  Wbathbb  Changbs. — ^M.  St.  Claire  Deville,  in  presenting  to  the  French 
Academy  the  Annual  Report  of  the  French  Meteorological  Society,  expressed  a  belief, 
founded  upon  a  study  of  the  facts,  that  in  each  year  there  are,  at  least,  three  cycles : 
one  of  90  days,  or  quarduple;  a  second  of  80  days,  or  dodS&uple;  a  third  of  ten  days, 
or  iridodScuplef  which  manifest  themselves  by  periodical  returns  of  temperature.  He 
says,  supposing  the  year  reduced  to  860  angular  days,  each  corresponding  to  a  move- 
ment of  the  earth  of  one  degree  on  the  ecliptic,  it  would  be  important  to  ascertain 
whether  there  is  a  cycle  of  years  periodically  exhibiting  the  same  influences.  The 
periodic  oscillations  of  temperature  he  notes  in  each  year  are  connected  with  variations 
of  pressure,  moisture,  photometric,  electric,  and  other  conditions,  which  affect  the  health 
of  the  people.  He  thinks  the  changes  may  be  explained  by  the  conditions  of  the 
different  portions  of  interplanetary  space  traversed  by  the  sun's  rays. 

Bain  o?  Insects  at  Abaohbs  and  Tubik.— M.  Bey  de  Morande  (as  stated  in 
«  Cosmos")  says,  that  on  the  night  of  the  29-30th  January,  about  4.30  a.m,  a  violent 
blast  of  wind  suddenly  stopped,  and  snow  fell  at  ArAches,  in  Haute  Savoie,  tall  daybreak, 
and  in  the  morning  a  quantity  of  live  larvee  was  found  in  it.  They  could  not  have  been 
hatched  in  that  locality,  as  the  temperature  of  the  preceding  days  had  been  too  low. 
They  belonged  for  the  most  part  to  TrosfossUa  maurUaiUoa,  common  in  old  wood  in  the 
forests  of  the  south  of  France.  Some  caterpillars,  supposed  to  belong  to  Stibia  Hagnieola^ 
were  likewise  noticed.  This  caterpillar  belongs  to  the  sonth  of  France,  and  attains  its 
full  size  in  the  month  of  February.  M.  Tissot,  who  observed  the  preceding  phenomenon, 
says  a  storm  brought  thousands  of  insects  to  Turin  in  1854,  some  of  them  only  found  in 
the  island  of  Sardinia. 

PoiBOK  Glavdb  ov  Callofhis.— M.  Bemhard-Meyer  describes  to  the  French 
Academy  his  dissections  of  several  species  of  the  snakes  called  Callopiu^  in  which  he 
Unds  the  poison  glands,  situate  in  the  belly,  and  the  heart  nearer  the  taiL  The  exoretoiy 
canals  from  these  glands  unite  in  a  capal  which  reaches  the  fimgs.  , 


l_i^     ^ 


".•'■r  .f         h 


r»     » 


'  ;  «•- 


\   .1.    •;■ 


05  THB  GBNUfl  BUFHOBBU.  401 


ON  THE  GENUS  EUPHORBIA. 

BY  JOHN   B.  JAOKSONj  A.L.B.^ 
Cantor  of  the  Maseum,  Boyal  GardenB,  Kew. 
(WUh  a  CoUmred  Plats.) 

The  natural  order^  Enphorbiacesd  contains  some  of  the  most  carious 
forms  of  plant  life  to  be  found  in  the  vegetable  kingdom.  The 
species  have  a  wide  geographical  range^  being  found  in  Africa, 
North  America,  India,  and  Europe,  their  head-quarters,  however,  is 
in  equinoctial  America.  The  characteristic  properties  of  the  order 
are  acrid  and  poisonous,  most  of  the  plants  abound  in  a  milky  juice ; 
some,  however,  yield  oils,  as  the  castor  oil  and  the  croton  oil ;  some 
starch,  as  cassava  or  tapioca;  and  some  caoutchouc — ^the  principal 
commercial  source  of  which  is  Siphonia  hrasiliensis,  and  8»  elastica, 
both  plants  belonging  to  the  Euphorbiacea.  The  poisonous  principle  of 
this  order  appears  to  be  volatile,  the  application  of  heat  in  most  cases 
removing  it,  as  is  instanced  in  the  cassava  root,  which  is  a  violent 
poison  in  its  raw  state,  but  when  cooked  becomes  a  nutritious 
food. 

It  is  to  the  genus  Euphorbia,  which  gives  its  name  to  the  order, 
that  we  are  now  more  especially  concerned ;  it  comprises  a  very 
large  number  of  species  distributed  nearly  all  over  the  world,  and 
varying  very  considerably  in  their  general  appearance.  In  the 
warmer  regions  of  the  southern  hemisphere  they  grow  to  the  size  of 
shrubs  or  small  trees,  while  in  the  more  temperate  parts  of  the 
northern  hemisphere  they  are  mostly  herbaceous.  The  plants  bear 
monoBcious  flowers,  arranged  in  heads,  surrounded  by  bracts,  which, 
in  some  species,  are  of  a  bright  scarlet  colour.  These  bracts  form  an 
involucre,  more  or  less  cup-shaped,  but  lobed  or  toothed ;  the  lobes, 
which  are  four  or  five  in  number,  alternating  with  numerous  glands. 
In  the  centre  of  the  involucre  is  a  single  three-celled  stalked  ovary, 
surrounded  by  what  appears  at  first  sight  to  be  numerous  stamens, 
and  so  giving  to  the  flower-head  the  appearance  of  being  a  single 
flower ;  upon  a  closer  examination,  however,  it  will  be  seen  that  each 
stamen  is  jointed  in  the  middle,  and  has  a  distinct  scale  at  its  base, 
80  that  in  fact  each  one  of  these  apparent  stamens  is  a  separate 
male  flower  arranged  round  a  central-stalked  female  flower ;  the  ovary 
being  surmounted  by  a  three-cleft  style.  The  fruit  is  composed  of 
three,  usually  very  distinctly  lobed,  one-seeded  carpels.     Though  the 
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botanical  characters  Hold  good  in  all  the  species^  the  general  forms, 
as  we  have  before  Temarkoc^  vsaj  veacy  mach  According  to  their  geo- 
graphical position. 

Some  idea  of  the  habits  and  tree-like  forms  of  some  of  the  African 
species  may  be  obtained  from  the  coloured  plate  which  is  from  a 
drawing  by  Mr.  BaineSj  to  whom  I  am  indebted  for  much  of 
the  following  information  on  the  general  characters  of  the  plants 
inhabiting  those  regions  of  Africa  traversed  by  him.  Among  the 
many  curious  forms  of  vegetation  distributed  over  that  section  of 
the  globe,  the  Euphorbias  claim  a  prominent  position  as  well  for 
their  extended  range  as  for  the  great  variety  of  forms  they  assume, 
for  while  some  are  dwarf  and  cactus-like,  destitute  of  any  leaves,  but 
forming  thick  fleshy  stems,  others  are  taU  and  straight,  with  nearly 
square  or  flat- sided  stems^  while  others  again  are  nearly  triangular 
with  depressed  sides,  some  are  equal  in  thickness  throughout  their 
whole  height,  some  compressed  at  intervals  up  the  stem,  of  three, 
six,  nine,  or  twelve  inches,  and  all  are  more  or  less  armed  along  the 
edges  with  short  sharp  spines  or  thorns. 

In  Africa  the  tall  growing  species — like  Euphorbia  grandidens, 
Haw,,  which  grows  to  a  height  of  thirty  or  forty  feet, — form  a  peculiar 
feature  in  the  landscape,  while  numerous  smaller  growing  species  are 
spread  over  the  country,  either  crouching  low  upon  the  ground  in 
single  plants,  or  growing  in  clusters  from  the  clefts  of  the  rocks. 
E,  grandidens  is  one  of  the  species  cultivated  in  greenhouses  on 
account  of  their  singular  appearance.  It  sends  out  from  its  main  stem 
whorls  of  branches,  candelabra  fashion.  I  received  at  the  Museum, 
a  few  years  since,  a  fresh  specimen  of  the  trunk  of  this  species,  and 
kept  it  in  a  tolerably  warm  room,  hoping  by  that  means  to  dry  it 
gradually  and  so  preserve  it,  but  so  succulent  was  its  nature,  and  so 
highly  charged  with  milky  juice,  that  it  remained  some  months 
without  any  visible  diminution  of  its  bulk,  keeping  perfectly  green, 
and  the  millr  flowing  from  it  upon  the  slightest  fracture  of  the  bark. 
At  the  expiration  of  a  year  the  outer  portion  of  the  stem  began  to 
shrivel,  and  at  the  end  of  sixteen  or  eighteen  months,  it  had  become 
quite  separated  from  the  iimer  or  beart  wood,  and  hung  round  it  like 
a  coat  several  sizes  too  large.  Amongst  the  smaller  forms  of  South 
African  Euphorbia,  Euphorbia  capuUmedusos  is  one  of  the  most  com- 
mon, it  grows  in  a  hemispherical  mass  composed  of  a  number  of 
fleshy  stems  or  branches  about  the  thickness  of  a  man's  finger.  Its 
head  quarters  is  at  the  Cape  of  Grood  Hope.  A  species  having  a 
somewhat  similiar  habit  seems  to  be  common  in  Abyssinia,  judging 
from  the  photographs  taken  during  the  late  campaign^  some  ezoeed« 
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izigly  fine  specimeiiB  of  the  plants  appearing  in  a  view  of  tHe  clinrciL ' 
at  Attegerat. 

The  juice  of  E.  eaput^meduscBj  like  most  of  the  other  species, 
is  thick  and  milky,  exceedingly  acrid  and  poisonons,  so  that  the 
natives  use  it  both  to  poison  their  arrows  and  to  poor  into  the  pools 
of  water  where  fish  abound  for  the  purpose  of  capturing  them. 
Mr.  Chapman,  the  African  traveller,  speaks  in  his  journal  of  an 
excursion  he  made,  accompanied  by  one  of  his  boys,  into  the  moun- 
tains for  iiie  purpose  of  collecting  some  of  the  milk  of  the  "Euphor- 
bia, and  notvnthstanding  the  greatest  caution  imposed  upon  the 
boy,  he  allowed  a  thorn  to  prick  his  hand  on  which  he  had  some  of 
the  milk ;  no  blood  came  from  the  wound,  but  he  soon  began  to  feel 
intense  pain,  which  increased,  and  in  four  or  five  days  time  he  had 
to  be  carried  into  the  waggon,  the  excruciating  pain  and  sickly 
feelings  becoming  alarming,  blisters  arose  on  his  skin  wherever  he 
had  scratched  himself  with  the  thorns,  although  great  care  had 
been  taken  to  see  that  he  washed  his  hands  immediately  after 
handling  the  poison.  Mr.  Chapman  says : — ^It  was  evidently  a  very 
near  go  with  him,  I  did  not  know  what  medicines  to  give  him.  I 
gave  him  the  usual  remedies ;  but  think  his  life  was  saved  by  the 
juice  not  getting  properly,  or  plentifully,  into  his  blood.  Tho 
plant  said  to  have  been  discovered  in  Barbary  in  the  time  of  King 
Juba,  and  named  by  him  after  his  physician  Euphorbus,  is  referred 
by  some  to  E.  officinarum,  L.,  a  very  angular  succulent  species 
armed  along  its  edges  with  double  spines,  and  which  now  grows 
in  the  north  of  Africa,  others  consider  it  to  have  been  E. 
€mUq7iorum,  L.,  a  species  very  widely  dispersed  over  Africa,  the 
East  Indies,  etc.,  having  triangular  or  quadrangular  branches  thickly 
studded  at  the  angles  with  very  sharp  spines.  The  gum-resin, 
known  in  commerce  as  Euphorbium,  and  which  occurs  in  small 
irregular  yellowish  tears  frequently  pierced  with  holes,  and  often 
vnth  the  remains  of  the  spines  of  the  plants  imbedded  in  them  is  no 
doubt  produced  partly  by  the  two  above-named  species,  E.  OanarieTisis, 
E.  tetragona,  and  probably  several  other  species  lending  their 
aid.  The  Euphorbium  of  the  shops  is  procured  from  Barbary, 
the  natives  collect  it  by  making  incisions  in  the  branches  of  tho 
plants  and  allowing  the  juice  to  flow  from  them,  it  soon  hardens  by 
the  heat  of  the  sun,  while  it  still  remains  attached  to  the  stem, 
after  a  time,  however,  the  lumps  fall  off  and  are  collected,  the  col- 
lectors being  very  cautious  how  they  handle  them,  the  gum  being 
80  acrid  that  it  soon  excoriates  the  skin,  and  the  dust  and  small 
particles  are  so  apt  to  enter  the  mouth  and  nostrils,  producing  con- 


4M  ON  THE  QKNTTS  BUPHOBBIA. 

tinned  iiTitation  and  incessant  sneezing,  that  the  natives   protect 
those  organs  by  tying  a  cloth  oyer  them. 

The  chief  physiological  effects  of  Euphorbimn  npon  man  is  that 
of  a  most  violent  acrid,  the  pain  and  irritation  to  the  eyes  and  nose, 
endnred  by  those  occupied  in  grinding  this  drag,  is  said  to  be 
intense,  various  contrivances  have  been  adopted  to  protect  them, 
such  as  masks,  coverings  of  crape,  etc.  Continued  exposure  to 
the  influence  of  the  dust  produces  headache,  giddiness,  and  deli- 
rium. Pereira  says,  that  an  old  labourer  at  one  of  the  drug  mills 
assured  him  that  this  substance  produced  in  him  a  feeling  of 
intoxication,  the  same  writer  also  mentions  the  case  of  an  Irish 
labourer  who  was  made  temporarily  insane  by  it,  and  who, 
during  the  fit,  insisted  on  saying  his  prayers  at  the  tail  of  the 
mill-horse.  The  following  case,  in  which  insensibility  and  con- 
vukions  have  been  produced  by  Euphorbium,  is  also  recorded : — ^A 
man  was  engaged  at  a  small  mill  where  Euphorbium  was  being 
ground,  and  remained  in  the  room  longer  than  was  considered 
prudent.  Suddenly  he  darted  from  the  mill-room,  and  ran  with 
great  velocity  down  two  pair  of  stairs.  On  arriving  at  the  ground 
floor,  or  yard,  he  became  insensible,  and  fell.  He  was  attended  to 
within  five  minutes  when  he  was  found  lying  on  his  back,  insensible 
and  convulsed ;  his  face  was  red  and  swollen,  his  pulse  frequent 
and  full,  and  his  skin  very  hot.  He  was  bled,  and  within  half  an 
hour  he  became  quite  sensible,  but  complained  of  great  headache. 
He  had  no  recollection  of  his  flight  downstairs,  which  seemed  to 
have  been  performed  in  a  fit  of  delirium. 

Dr.  Christison  mentions  two  experiments  on  the  effects  of 
Euphorbium,  upon  dogs ;  in  the  first,  half  an  ounce  of  powdered 
Euphorbium  was  introduced  into  the  stomach  and  retained  there 
by  a  ligature  on  the  gullet.  The  dog  died  in  twenty-six  hours  and 
a  half,  an  examination  of  the  animal  showed  the  whole  coats  of  the 
stomach,  but  especially  the  villous  membrane  to  be  of  a  blackish 
rod  colour;  the  colon  and  the  rectum,  especially  the  latter,  were  of 
a  lively  red  internally,  and  their  inner  membrane  was  checkered 
with  little  ulcers.  In  the  second  case,  two  drachms  of  the  powder 
was  inserted  in  a  wound  made  in  the  thigh,  and  secured  by  covering 
it  with  the  flaps  of  the  incision,  the  dog  exhibited  no  other  remark- 
able symptoms,  but  great  langour,  but  died  in  twenty-seven  hours, 
the  limb  and  a  portion  of  the  body  was  found  after  death  to  be 
much  inflamed. 

Euphorbium  when  taken  internally  by  man,   produces  vomi- 
ting and  purging,   and  large   doses  bring  on  cold  perspirations. 


OK  THE  QKNUS  BI7PH0BBU.  405 

accompanied  witli  an  irregular  harried  pnlse.  A  fatal  case  has 
been  recorded  in  which  a  teaspoonful  of  the  powder  was  admin- 
istered in  mistake  for  rhubarb^  intense  burning  heat  in  the 
throat  ensued,  followed  by  similar  feelings  in  the  stomach, 
succeeded  by  vomiting,  a  hurried  pulse,  and  cold  perspiration, 
death  taking  place  in  three  days.*  Mr.  Baines  tells  me  of  two 
cases  of  external  poisoning  by  the  juice  of  the  Euphorbias,  which 
came  under  his  notice  while  attached  as  artist  to  the  Zambesi 
Expedition.  In  the  first  case  one  of  the  sailors  belonging  to  the 
expedition  broke  off  several  pieces  of  the  succulent  stems  of  these 
plants,  being  attracted  by  their  singular  appearance ;  and  incautiously 
touching  other  parts  of  his  body,  while  the  milky  juice  was  still 
upon  his  hands,  extensive  blisters  were  raised,  causing  him  excru- 
ciating agony,  so  that  he  had  to  be  under  medical  care  for  some 
weeks.  The  second  case  occurred  to  a  native  boy  in  Damara  land, 
who  Mr.  Baines  took  with  him  for  the  purpose  of  collecting  a  bottle 
of  the  juice,  which  being  done,  he  was  sent  to  wash  his  hands  in  the 
nearest  pool,  receiving  at  the  same  time  a  warning  that  he  was,  on 
no  account,  to  touch  any  other  part  of  his  body  till  his  hands  were 
quite  clean ;  he,  however,  neglected  the  caution,  and  rubbed  his 
eyes,  the  lids  of  which  next  morning  were  swollen  and  nearly  closed, 
these  unfavourable  symptoms  continued  for  a  day  or  two,  so  that  the 
boy  was  allowed  to  ride  in  the  waggon,  and  treated  with  somewhat 
of  the  care  of  an  invalid ;  this  easy  life  suited  him,  and  he  made 
believe,  so  far  as  he  could,  that  his  eyes  were  not  getting  better, 
till  one  morning  at  breakfast,  one  of  the  party  caught  the  boy's  head 
between  his  hands,  and  suddenly  forcing  it  up,  caused  him  to  stare 
with  amazement,  and  with  clear  open  eyes  into  the  face  of  his 
aggressor,  who  immediately  removed  him  from  the  sick  list,  and 
condemned  him  to  take  his  share  in  the  work  of  the  expedition. 

All  through  South  Africa  and  southern  tropical  Africa,  in  the 
dense  jungles  of  the  Sundays  and  New  Years  rivers,  the  Fish  river, 
the  Koonass,  and  on  the  eastern  border  of  the  colony  and  the 
rivers  of  Kafirland,  the  Euphorbias  attain  the  dimensions  of  con- 
siderable trees,  some  of  which  etre  probably  five  and  twenty  feet  or 
more  in  height,  the  stems  of  many  of  them  are  nearly  white 
externally  and  sometimes  as  much  as  a  foot  in  thickness,  the  outside 
of  the  older  stems  is  hard,  but  the  smaller  and  younger  ones,  often 
as  thick  as  a  man's  arm,  can  easily  be  cut  through  with  one  stroke 
of  a  sharp  bowie  knife. 

*  Eaphorbiom  ii  now  ezeladed  from  tho  phAnpaoopoeia,  haiing  long  unoe  fidlen  into 
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In  those  districts  where  tke  Eaphorbiaa  grow  more  plentifully 
thaai  any  other  flowering  plants^  the  honey  made  by  the  bees  has  a 
very  perceptible  acrid  taste ;  but  where  other  flowers  are  equally 
distributed  with  the  Euphorbias^  the  bees  seem  to  have  the  sense 
to  choose  those  which  do  not  impart  an  unpleasant  flavour  to  their 
honey. 

Several  species  of   Euphorbia  occur  in  India,  having  either 
acknowledged  or  reputed  medicinal  or  economic  properties.     The 
acrid  milky  juice  of  E.  antiquorumy  L.,  is  used  by  the  natives  for 
outward  application  in  rheumatism,  and  is  also  considered  a  cure  for 
t6othache,  and,  when  diluted^  they  use  it  internally  as  a  purgative ; 
the  bark  of  the  root  is  likewise  a  reputed  purgative,  and  a  decoction 
of  the  stem  is  given  in  cases  of  gout.    E.  Tirucalli,  L.,  called  the 
milk-hedge  or  Indian  tree-spurge,   grows  to   a  height   of  about 
twenty  feet,  and  is  frequently  grown  in  Coromandel  for  hedges,  for 
which  it  is  well  adapted,  as  few  animals,  except  goats,  will  touch  it, 
owing  to  its  acrid  nature.     The  fresh  milky  juice  is  said  to  be  an 
effectual  application  for  the  removal  of  warts,  and  when  mixed  with 
oil,  is  used  as  an  embrocation  in  rheumatic  affections.     In  small 
doses  it  has  been  used  as  an  alterative ;  the  juice  of  E.  nivulia, 
Ham.,  is  used  for  similar  purposes,  and,  on  the  Western  coast,  the 
bark  of  the  root  boiled  in  rice-water  and  arrack  has  been  given 
with  success  in  dropsy.    All  these  three  species,  as  well  as   E, 
nereifoliay  L.,  the  root  of  which  has  a  general  reputation  in  India  aa 
a  cure  for  snake  bites,  are  included  in  the  New  Indian  Pharmacopoeia. 
E.  Cattimandoo,  EIL,  a  shrub  or  small  tree,  growing  in  the  Madraa 
Presidency,  and  known  as  Cattimandu,  is  noteworthy  on  account 
of  its  yielding  caoutchouc  of  good  quality,  though  its  value  is  much 
depreciated,  from  the  fact  of  its  not  being  ductile  at  all  times,  like 
gutta  percha  or  india  rubber ;  when  first  boiled  it  can  be  moulded 
into  any  form,  but  afler  it  has  cooled  it  becomes  brittle,  and  it  is 
said  to  be  very  difficult,  if  not  impossible,  to  render  it  again  plastic. 
To  obtain  it  the  natives  cut  the  branches  across,  when  the  milk,  a^s 
in  all  the  species,  flows  freely ;  it  is  collected  and  boiled,  made  into 
cylinders  or  cak^s,  and  sold  in  the  bazaars  as  a  cement,  useful  for 
many  purposes,  amongst  others  for  fixing  knives  in  handles.     Some 
of  this  caoutchouc  was  exhibited  so  far  back  as  the  first  Great 
Exhibition  in  1851,  and  was  then  favourably  reported  upon,  since 
which  time  we  have  heard  Uttle  or  nothing  about  it.     The  juice  of 
this,  like  nearly  all  the  other  Indian  species,  has  a  reputed  medicinal 
virtue  for  outward  application  in  rheumatism.     Though  the  above 
species  is  the  only  one  that  we  are  aware  of  as  having  attracted 
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notice  as  a  caoutchouc  prodnoer^  it  is  not  at  all  remarkable  that 
these  plants  should  yield  this  substance  wh^oi  we  consider  the  great 
quantity  of  vsdd  jnice  tbej  all  contain^  and  which  hardens  on  ex- 
posure to  the  air.  Mr.  Baines  tells  me  that  he  has  collected  the 
juice  of  the  Euphorbias  in  Africa^  boiled  it^  and  found  it  to  make  an 
excellent  and  flexible  waterproof  for  calico^  and  that  a  piece  of 
calico  so  treated^  served  effectually  as  a  protection  for  a  packing 
case  of  books  and  papers  on  the  deck  of  a  small  vessel  during  the 
entire  voyage  from  Atgoa  Bay  to  the  London  Docks. 

There  are  numerous  other  species  of  Euphorbia  growing  in  India^ 
many  of  which  have  reputed  medicinal  virtues ;  but  as  their  uses 
are  somewhat  similar  to  those  we  have  already  mentioned^  and  their 
effects  very  doubtful^  it  is  needless  to  enouaerate  them. 

In  North  America  several  species  are  considered  medicinal,  one 
or  two  of  which  are  acknowledged  in  the  United  States  dispen- 
satory. In  the  Brasdlian  forests  a  peculiar  species  grows,  the  sap  of 
which  sheds  a  phosphorescent  light  in  the  warm  nights,  it  has  in 
consequence  been  named  E.  phosphorea.  Twelve  species  of  Euphor- 
bia are  found  in  the  British  Isles,  many  of  which  were  at  one  time 
used  as  cathartics  and  stimulants,  and  the  juice  of  some  are  even 
now  occasionally  used  in  some  parts  by  the  country  people  to  cure 
warts.  E.  lathyris,  L.,  the  common  caper-spurge  occurs  in  thickets 
and  underwoods  in  many  parts  of  England,  its  stems  rise  from  two 
to  three  feet  high,  the  leaves  are  dark  green,  oblong-lanceolate, 
heart-shaped  at  the  base.  The  fruit  is  a  three-celled  capsule,  about 
the  size  of  a  large  caper,  for  which  it  has  been  frequently  used  as  a 
substitute,  after  being  steeped  in  salt  and  water  for  a  long  time, 
and  pickled  in  vinegar,  this  removes  some  proportion  of  the  acrid 
principle,  but  even  then  the  fruits  are  far  from  wholesome.  The 
effects  upon  the  human  system,  caused  by  eating  the  fresh  fruits, 
is  similar  to  that  caused  by  Euphorbium,  though  not  so  severe.  Dr. 
Christison  mentions  a  case  of  a  child  two  years  old,  who,  havii^g 
eaten  some  of  these  fruits,  was  attacked  with  severe  vomiting,  suc- 
ceded  by  drowsiness,  an  emetic  having  been  employed,  caused 
further  vomiting,  after  which  the  child  fell  into  a  deep  sleep,  broken 
by  occasional  convulsions,  and  sighing ;  under  medical  treatment  the 
child  eventuallv  recovered. 

Having  now  given  what  we  hope  will  prove  an  interesting  glance 
of  the  most  important  and  peculiar  species  of  the  genus  Euphorbia, 
we  cannot  do  better  than  conclude  this  paper  with  Mr.  Baines'  own 
description  of  the  scene  represented  in  his  drawing.  He  says,  in  a 
letter  accompanying  it :  ''In  the  sketch  I  send,  I  have  endeavoured 
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to  reproduce  sach  a  scene  as  I  have  often  witnessed  near  the  rivers 
of  the  colonial  frontier^  where  the  massive  white  sterns^  notched 
with  rmgs^  marking  the  falling  off  of  former  leaves,  bear  aloft  the 
green  chandelier-like  leaves,  where  the  beautiful  StrelUzia  regince, 
the  white  arum  or  Oalla  ^thiopica,  the  coerulean  Agapanthus,  and 
many  species  of  Amaryllis  or  HsBmanthus,  border  the  pools  or  orna- 
ment the  valleys,  and  where,  too,  often  when  I  was  in  the  countiy, 
the  stealthy  Kafirs,  aided  by  rebel  Hottentots  from  colonial  or 
military  service,  or  firom  border  mission  stations,  crouched  like  so 
many  panthers  among  the  rocks  and  bush  till  a  passing  waggon- 
train  should  be  impeded  by  some  accident  or  difficulty  of  the  road, 
when  they  would  seize  the  opportunity  to  pour  down  a  murderous 
fire  from  every  commanding  point,  killing,  if  possible,  the  driver, 
or  at  least  some  of  the  trek  oxen,  so  as  to  throw  the  span  into  con- 
fusion, and  enable  them  to  drive  off  the  rest;  sometimes  single 
waggons  or  long  unmanageable  trains  of  fifty  or  sixty  were  captured 
even  from  the  military ;  but  not  unfrequently  the  marauders  found 
to  their  cost,  that  the  colonists  with  their  trusty  rifles,  or  the  soldiers, 
so  soon  as  they  relaxed  their  drill  a  Uttle,  and  adapted  their  tactics 
to  the  exigiences  of  bush  warfare,  were  quite  able  to  defend  their 
convoy  against  any  disparity  of  numbers/' 
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THE  PISHES  OF  THE  HOLY  LAND. 

BY   DB.  ALBERT  G^NTHEB. 

Pew  who  have  heard  or  read  for  the  hundredth  time  the  passages 
in  the  Gospel  relating  to  the  miraculous  draughts  of  fishes  (St.  Luke 
V.  4—6;  St.  Johnzxi.  11)  will  have  asked  the  question.  Of  what 
kind  were  the  fishes  thus  captured  and  presented  to  the  astonished 
gaze  of  the  disciples  of  Jesus  ?  Curiosity  concerning  such  details  is 
abashed  before  the  dignity  of  the  holy  narrative,  and  the  inquiry 
deemed  utterly  irrelevant  by  the  believer.  If,  perchance,  the 
imagination  supplies  particulars  for  the  completion  of  the  mental 
picture,  objects  of  such  a  kind  are  substituted,  as  the  individual  is 
wont  to  see.  We  certainly  should  like  to  behold  an  authentic 
portrait  of  Jesus  Christ,  but  as  it  is  impossible  to  gratify  this  desire, 
we  generally  substitute  for  it  pictures  idealized  in  accordance  with 
our  accustomed  notions,  in  the  form  of  a  perfect  European  face, 
instead  of  that  Oriental  cast  of  physiognomy  which  a  scion  of  the 
house  of  David  most  probably  bore.  If  Christianity  had  spread 
over  the  Celestial  Empire,  as  it  did  westwards,  the  Chinese  would 
have  represented  Jesus  according  to  their  ideas  of  manly  beauty, 
with  flattened  nose  and  obliquely  slit  eyes.  So  also  Eaphael  and 
Bubens,  for  their  representations  of  the  miraculous  draught  of 
fishes,  choose  those  fishes  with  which  they  were  best  acquainted, 
but  at  the  same  time,  feeling  that  the  fishes  of  the  Lake  of  Galilee 
must  in  some  measure  differ  from  those  of  their  own  country,  they 
introduced  some  other  kinds,  creations  of  their  fancy.  Rubens 
represented  the  fishes  generally  found  in  a  Dutch  fish-market,  cod- 
fish aad  such  like;  and  Raphael,  moreover,  introduced  into  the 
foreground  of  this  part  of  his  famous  cartoons  a  very  conspicuous 
group  of  cranes  waiting  for  their  share  of  the  fishes  which  would  be 
left  on  the  beach.  He  evidently  was  not  aware  that  this  bird  feeds 
on  seeds  and  insects,  and  therefore  did  not  hesitate  to  substitute  it 
for  the  heron,  on  account  of  its  more  picturesque  appearance. 

Artists  of  the  present  day  pay  a  little  more  regard  to  such  trifles, 
but  until  a  very  recent  period,  they  would  in  vain  have  sought 
information  from  the  naturalist  with  regard  to  the  fishes  of  the  Holy 
Land.  Interesting  as  the  whole  zoology  of  this  country  must  be 
even  to  those  who  do  not  care  much  for  creatures  from  foreign 
countries  generally,  comparatively  little  was  known  of  it ;  and 
scarcely  any  attention  has  been  paid  to  its  fishes.  Our  knowledge 
of  the  fiflh-faunas  ceases  with  the  Danube  and  Black  Sea,  and  does 
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not  recommence  nntil  the  Himalayas  are  reached ;  the  fishes  of  that 
immense  area^  from  Asia  Minor  oyer  the  whole  of  Central  Asia  to 
the  coasts  of  China,  being  unknown.*  What  we  know  of  the  fishes 
of  the  Holy  Land  is  soon  told.  In  the  year  1751,  Dr.  Frederic 
Hasselquist,  a  pupil  of  linnaeos,  visited  Palestine  solely  with  the 
object  of  advancing  the  science  to  which  he  had  devoted  himself 
under  the  guidance  of  his  master.  Unfortunately,  he  was  in  bad 
health,  and  succumbed  to  the  fatigues  and  cares  of  the  journey 
before  its  termination^  His  manuscripts  were  recovered  and  edited 
by  Linnaeus  J  and  we  find  three  species  described  therein.  After 
this,  several  examples  of  Cyprinoids,  the  first  which  reached  Europe, 
were  deposited  in  the  Paris  Museum,  and  described  by  Valenciennes; 
and  finally,  it  must  be  mentioned  that  an  Austrian  ichthyologist, 
Heckel,  described  several  species,  not  from  the  Holy  Land  proper, 
but  from  Syria,  which  species,  however,  were  afterwards  rediscovered 
in  Palestine. 

The  first  collection  of  Holy  Land  fishes  brought  to  this  country 
was  made  by  Th.  W.  Beddome,  Esq.,  who  visited  Palestine  in  1862, 
and  fell  a  victim  to  a  malignant  fever  during  his  homeward  journey. 
Small  as  it  was,  it  contained  a  Loach  and  a  Barbel,  hitherto  unknown, 
and  a  Blenny,  a  fish  which  we  would  not  have  expected  to  find  in 
freshwater  so  distant  and  unconnected  with  the  sea  as  the  Lake  of 
Gblilee  ;t  these  contents  being  of  sufficient  interest  to  make  one 
long  for  a  more  intimate  acquaintance  with  this  fauna.  And  we  had 
not  long  to  wait.  In  the  year  1863,  the  Bev.  H.  B.  Tristram 
organized  an  expedition  into  ike  Holy  Land,  of  which  he  has  since 
given  so  graphic  an  account  in  his  work,  ^^  The  Land  of  Israel.^ 
One  of  the  principal  objects  of  this  undertaking  was  the  exploration 
of  the  natural  history  of  the  country ;  and  the  collection  of  fishes 
brought  home  by  him,  and  examined  and  described  by  the  writer  of 
these  lines,  contained,  in  numerous  well-preserved  examples,  fifteen 
distinct  species,  three  of  which  were  previously  entirely  unknown, 
whilst  eight  others  were  added  to  the  fauna  of  Palestine. 

Mr.  Trisiaram  in  his  work  mentioned  above,  has  several  times 
occasion  to  allude  to  the  immense  number  of  fish  found  in  the 
Jordan  and  its  affluents.  Speaking  of  the!  Sea  of  Ghililee,  he  says, 
p.  426,  ''The  shoals  were  marvelloua — black  masses  of  many  hnn- 


*  I  sm  well  awwe  of  the  yalnable^  yet  fragmentBzy,  eontribatioxii  of  A. 
GriAtb,  Ooinrt  KejMrimg,  and  Heokei. 

f  The  oeourrence  of  a  blenn  j  in  the  Lake  of  Qalilee  is  a  fact  oot  quite  b«ycipd  doobi, 
Mr.  Beddome's  spedmen  was  certainly  in  the  same  bottle  with  specimens  from  the  Lake 
of  Ghtiilee^  but  Mr.  Tristram,  who  also  found  this  fish,  stated  that  his  specimens  were 
collected  in  the  Kahr  el  Eelb,  a  riyer  nmnxng  into  the  Mediterranean. 
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dred  yards  long,  with  the  back  fins  projecting  out  of  the  water  as 
thickly  as  they  could  pack/^  Casting  nets  appear  to  be  the  most 
common  means  in  use ;  a  second  way  of  fishing  is  described  thus  : 
''An  old  Arab  sat  on  a  low  cUfiF^  and  threw  poisoned  erambs  of  bread 
as  far  as  he  could  reach,  which  the  fish  seized^  and^  turning  over 
dead,  were  washed  ashore^  and  collected  for  the  market/'  Where 
the  travellers  were  not  provided  with  fishing  tackle^  a  crooked  pin 
proved  as  fatal  an  instrument,  as  the  best  limerick  hook.  In  the 
briny  water  of  the  Dead  Sea  no  fish  lives,  and  it  is  only  at  the 
entrance  of  the  Jordan,  and  of  rivulets,  where  the  water  is  more 
diluted,  that  fishes  are  found  within  its  basin.  Numbers  of  fish 
lose  their  way  into  the  water  of  the  sea,  where  they  die,  and 
numbers  of  them  are  constantly  washed  ashore  and  picked  up  by 
birds. 

The  following  is  a  complete  list  of  the  fishes  at  present  known 
to  occur  in  Palestine  :— 

1.  Blennius  lupulus  (Blenny).     Lake  of  Gtalilee,  Nahr  el  Kelb. 

2.  Ohromis  nUotica  v  • 

3.  Okromis  iimonis  >  (Chromis).     Lake  of  Galilee. 

4.  Chromis  andrea  ) 

5.  Hemichromis  sacra.     Lake  of  Galilee. 

6.  Clarias  macraeanthus.    Lake  of  Galilee. 

7.  Oyprinodon  dispar.    Brine-spring,  temp.  91°,  near  Usdom, 

Dead  Sea. 

8.  Oyprinodon  cypris,     Jordan. 

9.  Cyprinodon  sophica.    Ain  Feshkhah  (Dead  Sea). 

10.  JDiscognathus  lamta  (Sucking  Barbel).     Ramoth  Gilead. 

11.  Oapoeta  damaseina.    All  over  the  country. 

12.  Barbtis  hmgiceps  (Long-snouted  Barbel).     Lake  of  Galilee. 

13.  Sarins  canis  (Large-scaled  Barbel).     Jordan. 

14.  Barbtis  heddomii  (Beddome's  Barbel).     Lake  of  Galilee. 

15.  Acofnthrohrama  sp.     (Spinous  Bream.) 

16.  Nemachilus  galilceus  )  j       v    f  Lake  of  G-alilee,   Dead   Sea, 

17.  Nemaehihis  insignis  >  \  Jacob's  well. 

18.  AnguUla  jluviaUlis  (Eel).     Nahr  el  Kelb. 

I  do  not  intend  to  give  here  a  fall  technical  description  of  each 
species ;  but  the  following  notes  will  be  useful  to  the  traveller  who 
may  be  desirous  of  identifying  the  species  which  he  meets ;  and  I 
shall  also  take  this  opportunity  of  m&king  some  remarks  on  the 
geographical  distribution  of  these  fishes,  and  on  the  affinity  of  the 
Palestine  fish-fauna  generally. 

The  Eel. — ^The  examples  collected  by  Mr.  Tristram,  were  firom 


412       \         THE  FISHSS  OF  THE  HOLT  LAKD. 

the  Nahr  el  Kelb^  and^  hitherto^  no  specimens  Have  been  brongbt 
to  Earope  from  the  Jordan  ;  but  as  the  European  Angtdlla  fluvia- 
tills  is  found  also  in  North  Africa^  and  extends  eastwards  to  China 
and  Japan^  we  may  assume  that  it  will  prove  to  be  an  inhabitant  of 
all  the  waters  of  the  Holy  Land  suited  to  its  habits.  The  examples 
mentioned  belong  to  the  sharp-snouted  variety,  much  resembling 
the  Eel  from  the  Nile,  which  also  generally  has  the  snout  much 
pointed.  Some  naturalists  have  regarded  the  form  of  the  snout  as 
indicative  of  specific  difference,  naming  the  specimens  with  a  pointed 
snout  AnguUla  acutirostris,  Anguilla  nilotica,  etc ;  but  I  have  con- 
vinced myself  from  an  examination  of  a  great  number  of  examples, 
that  the  form  of  the  snout  varies  in  the  common  Eel.  A  second 
species  does  exist  in  Great  Britain,  and  other  parts  of  Europe  and 
Asia;  it  is  commonly  called  the  broad-nosed  Eel  {A,  latirostris) ; 
however,  not  the  broad  snout  is  its  distinctive  character  (which  it 
has  in  common  with  numerous  examples  of  the  common  Eel),  but  the 
backward  position  of  the  dorsal  fin.  There  is  no  evidence  of  the  exist- 
ence of  this  species  in  Palestine,  although  it  is  not  improbable  that 
it  will  be  found  io  some  of  the  rivers  running  to  the  Mediterranean. 

Loach. — ^Two  other  fishes,  which  the  European  traveller  will 
recognize  as  forms  familiar  to  him,  are  the  species  of  Loach  ( j^e- 
machilus  insignia  and  Nemachilus  galUceus),  They  are  of  about  the 
same  size  as  the  common  Enghsh  Loach,  more  prettily  coloured, 
and  were  obtained  from  the  Sea  of  Galilee,  and  rivulets  entering 
the  Dead  Sea. 

Babbbl,— The  Cyprinoid  genus,  Barbus,  of  which  there  is  but  a 
single  species  {B.  fluviatilis),  in  northern  and  central  Europe,  is 
represented  in  the  Jordan  by  three  species,  viz.,  the  long-snouted 
Barbel  (jB.  longiceps),  the  large-scaled  Barbel  (jB.  canis),  and 
Beddome^s  Barbel  (5-  beddomii).  The  first  is  very  similar  to  the 
Barbel  of  our  rivers,  having  scales  of  the  same  small  size,  namely, 
fifty  or  sixty  along  the  lateral  series  of  pores,  which  is  called  the 
lateral  line ;  but  it  has  the  head,  and  especially  the  snout,  much 
more  elongate.  The  two  other  species  have  much  larger  scales, 
about  thirty  in  the  lateral  Une.  Moreover,  Beddome's  Barbel  has  a 
strong  and  posteriorly  serrated  osseous  ray  in  front  of  the  dorsal 
fin,  whilst  in  B,  canis  the  same  ray  is  feeble  and  without  any 
serrature.  The  long-snouted  and  large-scaled  Barbels  appear  to 
be  common  fish  in  the  Jordan  and  Lake  of  Galilee,  attaining  to 
about  the  same  size  and  weight  as  the  common  Barbel;  but  of 
Beddome's  Barbel  I  have  seen  one  example  only,  which  is  four 
inches  long. 
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Three  other  fishes  of  the  Carp,  or  Cyprinoid  family,  are  known 
to  exist  in  the  Holy  Land,  but  they  belong  to  types  not  found  in 
Europe.  The  first,  Acanthobsama,  has  quite  the  appearance  of  a 
bream,  having  a  deep  body,  and  a  long,  many-rayed  fin  behind 
the  vent ;  but  the  dorsal  fin  is  armed  with  an  osseous  spine  which 
is  not  found  in  European  Breams.  As  I  know  of  the  existence  of 
this  fish  only  from  a  single  very  small  example,  I  suppose  it  to  be 
not  a  common  fish  in  Palestine. 

The  second,  Cafoeta,  is  in  appearance  similar  to  a  Barbel,  and 
has  likewise  the  dorsal  fin  provided  with  a  strong,  bony  ray,  but 


the  mouth  is  differently  formed ;  it  is  entirely  at  the  lower  side  of 
the  snout,  and  quite  straight  in  a  transverse  line,  the  lower  jaw 
having  a  straight,  sharp  edge,  covered  with  a  homy  brown  layer. 
These  fishes  are  vegetable  feeders,  and  probably  scrape  off  with 
this  spatulate  jaw  any  vegetable  growth  with  which  the  bottom  of 
their  abode  is  covered.  They  are  confined  to  the  rivers  of  Western 
Asia,  and  the  species  of  the  Holy  Land  is  one  of  the  commonest 
fishes  all  over  Syria  and  Asia  Minor,  attaining  to  the  length  of  a 
middle-sized  Barbel. 

The  third,  Discognathus,  is  another  barbel-like  fish,  with  the 
mouth  modified  in  a  still  more  extraordinary  manner  than  in 
Capoeta.  The  mouth  is  also  at  the  lower  side  of  the  snout,  the  edges 
of  the  jaws  being  covered  with  a  homy  substance ;  but,  besides, 
the  lower  lip  is  dilated  into  a  broad  disc,  by  which  the  fish  is 
evidently  enabled  to  attach  itself  to  some  object,  and  to  remain 
stationary,  without  being  carried  off  by  the  strong  current  of  the 
streams  which  it  inhabits.  Like  the  Loaches,  it  lives  on  the  bottom, 
which  habit  is  also  clearly  indicated  by  the  perfectly  horizontal 
position  of  its  pectoral  fins.  It  rarely  reaches  a  length  of  eight 
inches.  The  occurrence  of  this  fish  in  Palestine  is  a  most  curious 
fact,  as  it  is  specifically  identical  with  a  common  Indian  fish,  des- 
scribed  by  Hamilton  Buchanan  in  his  ''  Fishes  of  the  Ganges,"  as 


414  i!H£  msis  or  thb  bolt  lawd. 

Oyprinus  lamtcu  It  is  fosnd  in  all  the  moiurtun-streams  of  Assani^ 
23'epal^  Cachar^  Dekkan,  Malabar^  Ceylon^  and  probably  in  the 
countries  intermediate  between  India  and  Syria. 

The  CYPBiKODOVTi  are  ^ery  small  freshwater  fishes^  somewhat  of 
lihe  appearance  of  a  young  carp^  bat  with  distinct  teeth  in  the  upper 
and  lower  jaws.  The  genus  inhabiting  Palestine^  is  found  in  what 
is  called  the  Mediterranean  region,  viz..  South  Europe,  Kor& 
Africa,  and  Eastern  Asia.  These  fishes,  small  as  they  are,  are 
remarkable  in  many  respects ;  as  far  as  we  know,  most  of  the  species 
are  yiviparous;  the  two  sexes  are  externally  as  dissimilar  as  in 
Gallinaceous  birds ;  one  and  the  same  species  is  capable  of  inhabit- 
ing cold,  pure  fresh  water,  brackish  water,  or  briny  pools,  and  hot- 
springs  of  a  temperature  exceeding  90° ;  thus  one  species,  G.  dispar, 
discovered  in  freshwater  in  Abyssinia,  occurs  also  in  the  saline  pools 
of  the  Sahara,  and  in  brine-springs  on  the  shores  of  the  Dead  Sea, 
in  which  no  other  fish  can  live.  Three  species  have  been  diacovrared 
in  Palestine,  and  it  requires  a  little  attention  to  distinguish  so  closely 
allied  and  diminutive  fonns;  the  principal  characters  are  the 
foUoYidng : — 

1.  0.  dispar. — Dorsal  fin  with  nine  rays. 

2.  C.  cypris. — Dorsal  fin  with  eleven  or  twelve  rays.  The  eye  is 
as  long  as  the  snout,  and  two-sevenths  of  the  length  of  the  head. 

3.  C  sophice. — ^Dorsal  fin  with  eleven  or  twelve  rays.  The  eye 
is  larger  than  in  the  preceding  species,  being  longer  than  the  snont, 
and  only  one-third  of  the  length  of  the  head. 

Clabias. — The  fijsh  which  will  have  the  strangest  appearance  in 
the  eyes  of  the  European  traveller,  is  one  belonging  to  the  Siluroid 
family,  and  to  a  genus  found  in  A&ica  and  tropical  Asia  only,  viz., 
a  Clarias.     Its  origin  is  not  from  Western  Asia,  as  that  of  Disco- 


gnathus,  but  evidently  from  Africa,  the  species  of  the  Lake  of  Galilee 
being  perfectly  identical  with  one  found  in  the  Nile.  It  is  a  long, 
scaleless,  eel-like  fish  of  black  colour^  with  a  many-rayed  fin  extend- 
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ing  along  tie  whole  length  of  its  \mck,  and  another  from  the  yent 
to  the  tail-fin.  Its  broad  mouth  is  surrounded  by  eight  long  barbels^ 
and  the  fins  at  the  throat  (pectorals)  are  armed  with  a  spine.  It 
lives  on  the  bottom,  lying  concealed  in  muddy  places  overgrown 
with  weeds,  and  watching  for  its  prey,  which  chiefly  consists  in  other 
small  fishes ;  thus  resembling  much  the  eel  in  habit,  as  in  appear- 
ance. The  longest  example  of  the  Holy  Land  species,  which  I  have 
seen,  is  about  twenty  inches  long,  but  probably  it  grows  to  a  much 
larger  size,  as  African  examples  with  a  head  twelve  inches  long  are 
by  no  means  rare.  The  Clarias  appears  to  be  a  oommon  fish  in  the 
Lake  of  Galilee,  but  is  certainly  one  of  those  which  the  Jews  were 
forbidden  to  eat  by  the  Mosaic  law. 

Wherever  in  Africa  the  Clarias  is  foand,  it  is  accompanied  by  a 
fish  of  very  dififerent  appearance,  viz.,  Ghbomis  and  the  kinds  allied 
to  it ;  and  singularly  enough,  we  find  these  two  fishes  also  associated 
in  the  Holy  Land.  Otherwise,  these  Ghromids  are  an  exclusively 
African  form,  and  there  is  no  European  fish  to  which  they  could  be 
compared  except,  in  some  respects,  the  Perches.  Like  these,  they 
belong  to  that  great  division  of  fishes  which  have  the  anterior  part 
of  the  fin  on  the  back  composed  of  a  series  of  spines,  and  the 
posterior  of  soft  flexible  rays;  but  the  Ghromids  have  that  peculiarity 
that  the  line  of  pores  on  the  side  of  the  fish  (lateral  line)  is  not 
continuous,  but  interrupted  on  the  posterior  part  of  its  course. 
They  are  broad  fishes  of  an  oval  form,  shaped  somewhat  in  the 
manner  of  a  Garp,  with  large  scales.  They  swim  in  shoals, 
feeding  on  vegetable  and  animal  substances,  and  must  be  the  best 
eating  fishes  of  the  country,  being  esteemed  as  food  in  Egypt  and 
other  parts  of  Africa.  The  largest  specimens  I  have  seen  did  not 
exceed  a  weight  of  three  pounds.  Four  or  five  distinct  species  are 
found  in  the  Lake  of  Galilee  and  Jordan,  belonging  to  two  genera : 

a,  Chromis  includes  the  species  in  which  the  teeth  of  jaws  are 
distinctly  lobed. 

1.  Chromis  nilotica  has  sixteen  spines  in  the  dorsal  fin,  and 
twelve  or  tiiirteen  flexible  rays;  ihe  front  series  of  teeth  in  the 
upper  jaw  contains  about  seventy  teeth;  therefore,  the  teeth  are 
very  small. 

2.  Ohramiis  simords  has  fifteen  spines  in  the  dorsal  fin,  and  only 
ten  flexible  rays ;  the  lower  jaw  projects  beyond  the  upper ;  the 
front  series  of  teeth  in  the  upper  jaw  contains  about  seventy  teeth ; 
therefore,  the  teeth  are  quite  as  small  as  in  the  preceding  species. 

3.  Chromis  cmdrea. — The  dorsal  fin  is  composed  of  fifteen  spines 
and  twelve  flexible  rays.    The  teeth  are  much  lai^er  than  in  the  two 


416  THE  FISHB8  OP  THE  HOLT  LIMD. 

other  species^  there  being  onlj  forty  or  fortj-six  in  the  front  series  of 
the  npper  jaw, 

b.  Hemichromis  have  been  called  those  species  in  which  the 
teeth  are  simply  conical  and  pointed^  without  lateral  lobes  or  notches. 


By  this  character  as  well  as  by  the  presence  of  only  fourteen  spines 
in  the  dorsal  fin^  this  fish  may  be  readily  distinguished  from  the 
others. 

Blennt. — I  have  ma,de  above  some  remarks  with  regard  to  its 
occurrence  in  Palestine ;  and  I  may  abstain  from  adding  descriptive 
notes^  as  the  fishes  of  this  genus  are  known  to  everybody.  It  is  to 
be  hoped  that  future  researches  will  confirm  or  disprove  its  exist- 
ence in  the  Lake  of  Galilee. 

Small  as  the  fish-fauna  of  Palestine  is^  it  presents  points  of 
particular  interest  with  regard  to  its  affinities  to  other  parts  of  the 
Old  World.  The  Old  World  Faunas  are  of  three  principal  types, 
viz.,  the  (temperate)  Europeo- Asiatic  (Palsearctic),  the  Indian  and 
African  (which  are  tropical).  From  the  central  position  of  Palestine 
between  these  three  faunas  we  might  have  drawn  the  inference  that 
affinities  to  at  least  two  of  them  would  present  themselves,  but  we 
would  not  have  been  prepared  to  meet  with  so  intimate  a  connection 
of  these  three  most  diversified  faunas.  The  Blenny,  the  three 
Cyprinodonts,  the  long-snouted  Barbel,  and  the  Eel  are  forms  of 
decidedly  European  type.  The  Indian  type  is  represented  by  a 
Discognathus,  identical  with  a  species  from  tropical  India.  But 
most  remarkable  is  the  close  affinity  to  the  fauna  of  tropical  Africa, 
which  here  has  its  northernmost  limits,*  yet  is  represented  in  the 
Jordan  by  three  Chromids,  one  Hemichromis,  and  one  Glarias,  two 

*  I  am  well  aware  of  the  presence  of  a  Clarias  in  the  Orontes,  which  riTer,  in  fact, 
belongs  to  the  same  fauna  as  the  Jordan,  and,  moreorer,  is  inhabited  bj  a  Mastaoembelos, 
another  iiuij  Indian  form,  which  mii(ht  alto  turn  up  in  the  Jordan. 
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of  them  being  specifically  identical  with  fishes  fi*om  the  Nile.  So 
close  an  affinity  appears  to  indicate  that  these  two  river-systems  were 
connected  at  a  former  period^  at  a  time  when  the  present  fish-foona 
was  already  in  existence. 

Besides  the  fishes  which  may  be  regarded  as  representatives  of 
extra-Palestinine  types^  there  remain  those  which  are  pecuHar  to 
the  Holy  Land  Fauna^  or  rather  to  what  we  may  term  the  Syrian 
Fanna  (including  Mesopotamia)^  viz.^  Capoeta  and  Acanthobrama. 
Taking  into  consideration  genera  only,  the  proportions  of  the  Syrian, 
European,  African,  and  Indian  types  may  be  expressed  by  the  num- 
bers 5:  5:  4:  3, — several  of  the  genera  being  common  to  two  or  three 
of  the  faunas. 

Much  still  remains  to  be  done  in  the  ichthyology  of  the  Holy 
Land.  Future  researches  will  probably  bring  to  light  twice  as 
many  species  as  we  know  at  present.  There  are  many  fishes,  espe- 
cially of  the  Siluroid  and  Oyprinoid  kind,  which  live  a  retired  life, 
or  which  are  so  scarce  or  local,  that  those  only  will  be  rewarded  by 
their  discovery  who  are  enabled  to  stay  in  the  country  for  some  time. 
When  we  consider  that  a  trout  is  found  in  the  torrents  coming  down 
from  the  Atlas,  another  on  Mount  Olympus,  a  third  in  the  rivers  of 
the  Hindoo  Koosh,  we  may  well  expect  that  the  waters  of  the 
Lebanon  are  also  inhabited  by  their  Salmonoid.  Finally,  our  present 
knowledge  does  not  enable  us  to  judge  of  the  affinity  or  difference 
of  the  fish-faunas  of  the  rivers  running  into  the  Mediterranean,  and 
of  those  belonging  to  the  system  of  the  Jordan. 
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(Wiih  a  Tinted  Flats.) 

{Continued  from  p.  356.) 

Thb  Stentor  polymorphus  is  the  commonest  form  of  this  interesting 
family.  Stein  thus  gives  its  specific  characters  : — "  Body  attaining 
large  dimensions ;  when  fully  outstretched,  it  is  in  front  one-third 
as  broad  as  it  is  long;  commonly  coloured  a  lively  green  by  a  rich 
distribution  of  chlorophyll  globules  throughout  the  colourless 
external  layer,  but  not  seldom  colourless;  nucleus  a  distinctly- 
jointed,  rose- garland  shaped  band/'  8.  MOlleri  Stein  regards  as  a 
scarcely  distinct  variety  of  polymorphus,  as  it  is  only  distinguished 
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from  it  by  the  absence  of  the  chlorophyll  globiiles»  to  which  be  does 
not  assign  any  specifio  importaaijoeL  8.  pdffmorphuM  is  found 
extensively  in  £aix>pe  and  Amarioa.  Fnfly  stretc^ted  specimens  are 
frequently  1 — 2''^  (?  half  a  German  line)  long,  that  is  about  i — 24i",  oae 
twenty-fourth  of  an  English  inch.  The  parenchyma  of  the  body  is 
of  greater  consistency  than  is  ooeivleuB  or  Bosellii^  and  the  changes 
of  shape  take  place  with  less  rapidity.  Stein  says  that  in  this 
species  he  has  not  discovered  the  long  bristles  amongst  Ihe  body* 
cilia  mentioned  in  the  former  paper.  The  body-tissue  is  white, 
with  sometimes  a  yellowish  tint,  but  not  blue.  The  tissue  between 
the  body  stripes  is  often  the  seat  of  a  more  or  less  rich  collection  of 
chlorophyll  granules,  and  though  these  are  frequently  wanting, 
they  make  a  good  distinctive  character  when  they  occur.  From 
the  middle  of  spring  till  autumn,  these  chlorophyll  globules  may  be 
seen  thick  together,  and  they  are  then  largw  in  size  and  darker  in 
tint.  In  winter  or  early  spring  they  are  sparsely  scattered,  and  <^ 
a  pale,  yellow-green  colour,  or  entirely  wanting.  In  summer, 
colourless  forms  are  often  seen  amongst  intense  green  ones,  but  in 
other  respects,  such  as  size  and  shape  of  nucleus,  conforming  closely 
to  the  typical  green  form,  and  in  many  localities  spedmens  occur 
with  scattered  pale  green  granules  passing  gradually  into  the 
colourless  forms.  8.  MuUeri  is  an  absolutely  unmaintainable  species. 
The  oesophagus  of  8*  polymorphua  is  difBcult  to  see  from  the 
thickness  of  the  body  and  the  presence  of  the  chlorophyll  granules. 
Indeed  it  can  only  be  observed  clearly  in  colourless  specimens. 

In  the  inner  parenchyma  we  mostly  find  only  round  food- 
vacuoles  of  small  dimensions,  which  are  commonly  filled  with 
Euglena  viridis,  small  green  or  colourless  monads  or  diatoms,  with 
occasional  vorticella  heads,  but  no  large  organisms. 

On  one  occasion  Stein  fonnd  an  individual  containing  two  small 
round  bodies  filled  with  an  immense  number  of  curled  and  inter- 
twisted threads.  He  thought  he  had  discovered  spermatic  capsules, 
and  attempted  to  isolate  the  creature  for  further  examination,  but 
lost  it  amongst  some  algae.  He  says  he  has  not  seen  the  slightest 
trace  of  a  ''  ring-canal  ^'  in  connection  with  the  contracted  vesicle. 
Hie  long  canal  is  not  visible  throughout  its  length  in  fully  out- 
stretofaed  individuals.  It  is  commonly  seen  as  a  continuous  channel 
in  only  half  the  body,  as  shown  in  Plate  I.,  Fig.  1,  g,  above  which  it 
presents  the  appearance  shown  iu  Fig.  2,  g'  g\  In  one  specimen 
caught  at  the  beginning  of  division,  two  colourless  astasias  were 
seen  in  the  widened  portion  of  the  long  canal,  g,  as  shown  in 
Fig.  2,  XX.    These  objects  were  very  lively,  changed  their  form^  and 
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swam  backwards  and  forwards.  No  e^dal  memhraofi  mppeara  to 
boand  ihe  walls  of  the  long  canaL 

The  nucleus  in  all  the  green  individaals  of  this  species^  which 
are  not  engaged  in  the  process  of  reproduction^  exhibits  a  variable 
but  never  large  number  of  rounded  segments,  strong  together  like 
a  rose-wreath,  lying  on  the  ventral  side  in  the  front  part  of  the 
body,  carved  more  or  less  sharply  from  the  front  and  right  to  the 
back  and  loft.  Stein  considers  this  form  of  nncleus  as  decidedly 
characteristic  of  the  species  {8.  polymorphus),  and  wonld  only 
admit  into  it  snch  colourless  members  as  conform  to  ihia  descrip* 
tion.  8.  Midleri  is,  however,  the  only  one  of  the  group  corres- 
ponding in  size  with  polymorphus. 

Most  frequently  he  has  found  the  nucleus  to  consist  of  from 
eleven  to  thirteen  divisions.  Eight  or  nine  have  been  found  next 
in  frequency,  fifteen  or  sixteen  are  rare,  and  in  one  case  twenty 
were  found.  Fewer  than  four  divisions  he  has  not  seen,  five  and  six 
veiy  seldom,  but  seven  more  often.  The  number  of  the  nucleus 
divisions  stands  in  no  relation  to  the  age  or  size  of  the  creature. 
In  very  large  specimens  he  has  frequently  met  with  only  eight  or 
nine,  or  even  six,  while  very  little  ones  had  from  thirteen  to  fifteen. 
The  aspect  of  the  nucleus  is  shown  in  Plate  I.,  Fig.  1,  n,  and 
Fig.  5.*  The  nucleus  beads,  round,  or  spindle-shaped,  usually 
hang  together  by  short,  narrow  threads  (Figs.  4,  5*,  6,  7,  8,  9),  but 
sometimes  the  connections  are  thicker,  though  the  beads  are  always 
well  separated.  Sometimes  the  hindmost  beads  show  a  gradual 
increase  in  size  as  compared  with  those  in  front,  but  the  first  is 
frequently  bigger  than  those  below.  Frequently  one  or  other  bead 
in  the  row  will  be  lengthened  and  in  process  of  cross-division,  or 
actually  divided  into  two  segments  (see  Plate  I.,  Fig.  7). 

Stein  twice  met  with,  what  he  considers,  a  ''monstrous'^ 
nucleus,  with  a  branch,  as  shown  in  Fig.  5,  composed  of  two  or 
three  lateral  beads,  and  he  considered  that  this  resulted  from  a 
longitudinal  instead  of  a  transverse  division.  On  what  he  deemed 
a  very  fortunate  occasion  he  encountered  a  wounded  specimen,  with  a 
nucleus,  having  eleven  beads,  of  the  character  shown  in  Fig.  6, 
with  a  distinct,  opaque,  central  nucleolus  {heme)  in  each,  mostly 
including  a  larger  or  smaller  white  spot.  The  whole  nucleus  looked 
like  a  row  of  eggs  one  behind  the  other,  the  central  '^ kernel'' 
passing  for  a  yelk  vesicle.  In  other  cases  Stein  found  these  Stentors 
with  nuclei,  in  which  the  beads  did  not  exhibit  any  nucleoli,  but 
only  homogeneous  masses.  At  times  one  or  more  beads  contained 
*  The  branohing  bewls  firom  the  main  line  are  unoeanl— see  below. 
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very  small  nucleoli^  without  any  of  the  Yacnoles  shown  in  Fig.  6. 
In  Fig.  4  a  number  of  small  nucleoli  are  depicted ;  and  in  certain 
indiyidualSj  while  most  of  the  beads  were  of  this  pattern, 
some  had  only  two  or  three^  or  four  of  the  little  granules.  In 
Fig.  6  the  upper  bead  shows  a  nucleolus  with  four-cornered 
vacuoles^  the  second  has  long  unequal  nucleoli^  each  with  a  vacuole, 
and  the  third  a  large  nucleolus  with  three  little  vacuoles.  Fig.  7 
shows,  first,  a  bead  dividing ;  the  second  bead  has  an  oval  nucleolus,* 
with  three  transverse  vacuoles;  and  the  third  a  chaplet-shaped 
nucleolus  with  seven  transverse  vacuoles  one  under  the  other. 
Fig.  8  shows  a  bead  with  four  solid  "kernels,"  and  below  it 
another  bead,  in  which  the  nucleus  membrane  has  been  acted  upon 
by  acetic  acid. 

All  the  Stentors  of  this  species  (polymorphus)  resemble  each 
other  pretty  closely  in  size.  Very  small  individuals,  with  chaplet- 
shaped  nucleus  are  met  with.  When  young  the  8.  polymorphus 
is  always  colourless,  and  furnished  with  a  round  nucleus,  as  in 
Plate  n..  Figs.  10  and  11,  n  n,  and  Stein  has  frequently  noticed 
such  young  forms  in  localities  where  S.  polymorphus,  8.  cceruleus, 
and  8.  RoeselUi  abounded.  These  forms  may  be  the  young  of 
cceruleus,  but  it  could  not  be  ascei*tained  from  which  of  the  species 
common  in  the  locality  they  were  derived.  At  a  later  period  they 
were  developed  into  a  young  chlorophyll  Stentor,  and  it  was  not 
certain  whether  it  belonged  to  polymorphus,  or  it  might  have  been 
a  young  8,  igneus.  Stein  observes  that  it  would  be  a  great  mistake 
to  infer  identity  of  species  from  the  fact  of  the  young  being  in- 
distinguishable, as  this  is  the  case  in  many  creatures  whose  adult 
forms  show  them  to  be  widely  separated  species. 

Twice  in  January,  and  at  the  end  of  November,  he  met  with 
green  Stentors  encysted,  as  shown  in  Plate  I.,  Fig.  3,  and  in  a  locality 
in  which  8.  polymorphus  was  abundant.  Each  time  the  cyst 
exhibited  a  peculiar  structure.  It  was  a  broad  egg-shape,  sharply 
truncated  at  the  small  end,  and  provided  with  a  broad  circidar 
month,  closed  with  a  well-fitting  stopper,  h,  which  protruded  up- 
wards in  a  half-round  knob.  The  colourless  and  transparent  cyst 
wall,  a,  was  of  considerable  thickness,  and  plainly  showed  that  it 
was  formed  out  of  thin  superimposed  layers.  The  stopper  was 
composed  of  the  same  material  as  the  cyst  wall,  but  was  somewhat 
softer,  and  not  so  plainly  laminated.  The  enclosed  animals  com- 
pletely filled  its  cell,  and  turned  its  hinder  funnel-shaped  end  towards 
the  stopper.     The  rounded  front  end  lying  at  the  bottom  of  the 

*  **  Nucleolus  "  is  not  hare  intonded  to  mean  more  than  Stein's  kernOi  or  kernel. 
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Cfyat,  as  it  appears  in  the  drawiiifs^,  did  not  exhibit  any  trace  of  the 
peristome^  bnt  the  contractile  bladder  was  seen  at  c.  The  nucleas 
had  taken  the  form  shown  at  n  in  one  instance^  and  in  another 
instance  was  contracted  into  a  spherical  mass.  The  body  stripes 
were  plain^  and  the  sparsely  scattered  grain  of  chlorophyll  pale 
yellow-green. 

Stein  describes  the  encysting  process  as  taking  place  when  the 
creatures  are  strongly  contracted.  They  surround  the  whole  of 
their  bodies^  except  the  hinder  end,  with  thick  layers  of  the  gela- 
tinous matter,  and  when  this  has  hardened,  they  close  the  aperture. 
Quite  different  is  the  formation  of  the  gelatinous  dwelling-tubes, 
which  he  has  occasionally  found  to  be  constructed  by  the  colourless 
specimens  of  8.  polymorphiis,  but  frequently  by  8,  Boesellii  and 
other  species. 

The  process  of  multiplication  by  fission  is  very  common,  though 
ordinarily  it  is  only  seen  in  the  first  stage,  in  which  the  Stentors 
remain  a  long  time.  It  commences  by  the  formation,  on  the  left 
ventral  side,  of  a  narrow  longitudinal  protuberance,  which  begins 
close  behind  the  peristome  of  the  mother  creature,  near  the  peristome 
angle,  and  proceeds  somewhat  obliquely  leftwards  and  backwards 
to  nearly  the  middle  of  the  left  side  of  the  body,  Plate  I.,  Fig.  10,  y. 
This  is  the  first  step  towards  a  new  peristome.  At  the  commence- 
ment the  longitudinal  protuberance  which  represents  the  future 
oral  ciliaiy  wreath  is  nearly  straight  or  slightly  bowed,  and 
furnished  with  very  delicate  cilia;  but  its  lower  end  soon 
curves  inwards,  while  the  upper  portion  takes  the  form  of 
a  broad  baud,  from  which  the  cilia  grow  with  an  outward 
direction. 

Before  the  cilia  have  obtained  their  full  size  and  strength,  a 
half-moon-sbaped  cleft  appears  in  the  lower  curved  end  of  the  pro- 
tuberance, which  gradually  widens  and  becomes  the  mouth,  rolling 
itself  inwards  in  a  left-handed  spiral. 

Stein  describes  and  figures  the  nucleus  of  the  mother  Stentors 
as  preserving  its  pearl  chaplet  form  until  the  mouth  slit  of  the  new 
creature  is  formed,  when  its  several  beads  coalesce,  and  form  a 
broad  elongated  oval  body  of  homogeneous  transparent  material, 
and  without  trace  of  any  granules. 

A  change  likewise  occurs  in  the  water  canal  system  of  the 
mother  creature.  The  long  canal  is  divided,  and  a  new  contractile 
vesicle  formed  just  below  the  new  peristome.  The  new  contractile 
vesicle  is  filled  from  the  long  canal,  and  sends  its  contents  to  the 
old  vesicle,  from  which  they  escape   through  the  anus.    As  the 
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division  proceeds  the  new  peristome  becomes  more  distinctly  divided 
firom  the  maternal  peristome^  and  the  nucleas  stretches  oat  to  a 
narrow  band  bent  irregularly  in  and  ont^  and  reduced  in  the  middle 
to  a  mere  thread.  Stein  was  not  able  to  follow  the  whole  of  the 
fission  process.  Stein  says  the  conjugation  of  the  Stent(H«  takes 
place  with  the  left  halves  of  their  peristome-field. 

On  the  24th  of  May^  Stein  discovered  in  a  pond  two  yery  large 
Stentors^  filled  with  deep  green  globules  of  chlorophyll^  and  whidb^ 
in  addition  to  the  ordinary  chaplet-formed  nucleus  exhibited 
distinct  embryo  cells,  but  no  trace  of  food.  The  nuclei  in  these 
individuals  was  composed  of  twelve  homogeneous  beads  in  one  case, 
and  eight  in  the  other.  The  embryo  cell,  like  that  of  the  vorticeUas, 
consisted  in  a  colourless  transparent  substance,  with  a  small  con- 
tractile vesicle  near  the  periphery,  and  an  opaque  kernel  in  the 
centre;  and  in  one  of  them  this  kernel  had  several  coarse  granules 
embedded  in  it.  The  embryo  cells  were  larger  than  the  nucleas 
segments. 

On  the  4th  and  6th  of  June  following  the  preceding  discovery. 
Stein  obtained  £rom  the  same  locality  four  large  green  Stentors, 
which  had  no  nuclei,  but  bodies  like  the  embryo  cells,  but  without 
contractile  vesicles,  which  he  designates  "  germ-cells "  (keim 
hu^ln).  One  of  the  creatures  had  four  of  these  bodies,  two  had 
five,  and  one  six.  Their  diamfeter  was  1—75'''  to  1—63'".  Bach 
one  exhibited  a  round  central  opaque  nucleus  1 — 190'" — 1 — 125'" 
in  diameter,  below  which  a  second  smaller  number  was  often  seen. 
In  the  individual  with  five  germ-cells,  ten  highly  refractive  homo- 
geneous little  balls,  1 — ISO^"  in  diameter,  and  like  flat  globules, 
were  scattered  amongst  them.  He  could  not  determine  whether 
these  bodies  belonged  to  the  nucleus. 

Sientor  cosruleus  is  described  by  Stein  as  having  a  body  readbing 
a  large  size :  in  fully  outstretched  specimens  one-third  as  wide  in 
front  as  long.  The  whole  material  of  the  body  coloured  a  more  or 
less  deep  blue.  The  nudeas  a  distinctly  jointed  rose-wreath 
shaped  band.  It  reaches  the  same  size  as  8.  polymorphic,  and 
there  is  no  striking  difference  in  its  peristome,  mouth,  anus,  con- 
tractile yesicle,  or  long  canal.  Its  structure  is,  however,  much 
softer,  and  more  yielding  than  that  of  jS.  potymorphms.  The  blue 
colour  constitutes  the  chief  distinctive  character.  The  colour 
resides  chiefly  in  the  stripes,  the  narrow  spaces  between  them  and 
the  inner  parenchyma  being  almost  colourless.  In  some  cases  the 
colour  is  so  pale  that  it  disappears  under  the  strong  iUumination 
used  with  the  microscope,  and  soeh  individoftts  might  be  taken  for 
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colourless  specimens  of  8,  polymorphv^,  but  the  latter  appear  white 
or  yellowish  white  by  reflected  light,  while  the  pale  coerulesms  exhibit 
nnder  the  same  circamstances  a  blae  tint. 

In  some  specimens  Stein  found  the  peristome  and  upper  portion 
of  a  fine  blue,  and  rest  of  the  body  colooxless.  In  no  case  has  he 
found  chlorophyll  globules  ia  8.  coBfvieua,  but  ha  has  met  with  much 
larger  green  bodies  in  those  having  the  appearance  of  beloi^^iBg  to 
the  monads. 

In  the  inner  parenchyma  a  great  number  of  irregular,  rewind, 
oval,  or  disc-shaped  vacuoles  are  commonly  seeiL>  sometimes  filled 
with  watei!  only,  and  sometimes  with  objects  swallowed  as  food* 
In  some  instances  each  vacuole  contained  an  Euglena  viridia,  giving 
a  green  spotted  aspect  to  the  whole  creature.  For  a  considerable 
time  these  Euglense  remained  alive,  making  thdtr  customary  con- 
tractions and  expansions  before  they  perished  and  were  digested* 
Their  appearances  are  shown  in  Plate  I.,  Fig.  9,  as  are  also  spdmdle* 
shaped  vacuoles,  v,  v,  v,  fiUed  with  tufbs  of  jointed  threads  of  algae. 
The  observation  of  these  threads.  Stein  considers  renders  it  probable 
that  what  Glapar^de  and  Lachmann  took  for  spermatozoa  were  only 
masses  of  vibrions.  Although  the  nucleus  generally  resembles  that 
of  8.  polyTnorphuSy  it  presents  peculiarities  tending  to  show  that 
coeruleus  ia  a  distinct  species.  The  nucleus  beads  are  mostly  of  a 
long  spindle  shape,  and  separated  by  larger  commissural  threads 
n,  n,  Plate  I.,  Fig  9.  The  number  of  the  beads  is  BM>st  frequently 
firom  seven  to  nine,  never  more  than  thirteen,,  or  less  than  four. 
Young  individuals  possess  a  single  oval  nucleus.^ 

{To  be  continued.) 
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WORK  FOR  THE  TELESCOPE. 

BY    THE    MV.    T.    W.    WEBB,    M.A.,     F.B.A.S. 

Thx  detection  of  extremely  minnte  stars  or  satellites,  especially  in 
the  immediate  vicinity  of  a  more  brilliant  source  of  light,  is  not 
perhaps  a  very  eligible  criterion  of  the  perfection  of  a  telescope. 
Such  feeble  points  are  so  easily  extinguished  by  the  least  want  of 
translucency  in  the  atmosphere,  that  they  are  deficient  in  the 
stability  and  uniformity  which  a  test  ought  to  possess ;  and  they 
are  as  much,  or  possibly  still  more,  under  the  influence  of  what  is 
technically  called  ''  personal  equation,''  or,  in  common  phrase,  the 
different  powers  of  vision  in  different  individuals.  Every  one  who 
has  been  accustomed  to  use  a  telescope  in  company  with  others 
must  have  remarked  instances  of  such  disagreement,  arising  occa- 
sionally f5pom  want  of  practice  in  this  peculiar  emplojrment  of  the 
eye,  but  frequently  also  from  greater  or  less  sensibility  in  the  organ 
itself.  I  recollect,  on  one  occasion,  when  I  was  examining  Saturn 
with  the  splendid  8i-inch  Alvan  Clark  object-glass,  formerly 
belonging  to  the  late  lamented  Mr.  Dawes,  he  had  a  distinct  view 
of  Enceladua  (the  innermost  satellite  but  one),  where  I  could  not 
perceive  a  trace  of  it.  This,  however,  was  matter  of  little  surprise : 
it  was  no  proof  of  inferior  vision  to  be  beaten  in  any  respect  by 
that  exquisitely  perfect  sight :  but  I  have  frequently  been  le^  to 
infer  a  greater  deficiency  in  my  own  power  of  picking  out  very 
minute  points  of  light,  than  of  catching  feeble  nebulae,  or  delicate 
planetary  or  lunar  markings ;  and  such  variations,  I  believe,  are 
very  frequent,  and  may  be  the  cause  of  many  discrepancies  in  the 
records  of  observations. 

For  these  reasons,  too  much  dependance  should  not  be  placed 
on  objects  of  this  class,  as  satisfactory  tests  of  telescopic  perfection. 
They  are  unquestionably  accurate  in  their  indication ;  but  it  is  that 
of  a  compound  result  in  which  the  quality  of  both  the  atmosphere 
and  the  eye  are  combined  with  the  capability  of  the  telescope.  It 
is  only  when  the  same  eye  is  employed  at  the  same  time  in  com- 
paring different  instruments,  and  when  two  of  these  variable 
quantities  are  thus  eliminated,  that  such  a  criterion  becomes  of 
absolute  value.  Still  there  is  an  interest  attached  in  many  minds 
to  these  minute  explorations;  and  it  is  on  this  account  that  I 
mention  that  I  have  recently  had  an  excellent  view  of  the  Uttlo 
companion,  called  by  Smyth,  with  his  S-jV-i^^  achromatic,  ''a. 
glimpse  star,''  n  f  the  celebrated  pair  17  Ooronce.    I  had  seen  it  on 
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one  occasion  with  a  very  fine  lOi-inch  mirror  by  Mr.  With^  bnt  had 
never  canght  it  with  my  own  of  9^-inch^  by  the  same  maker.  The 
night  of  April  29,  1869,  being  clear,  and  definition  very  fair, 
though  not  satisfactory  as  to  steadiness,  I  found  that  this  minute 
point,  though  imperceptible  with  65,  was  glimpsed  with  110, 
steadily  seen  with  212,  and  obvious  with  450  (powors  approximate). 
It  would  probably  have  been  still  easier  in  perfectly  tranquil  air. 

The  most  di£Scult 'object  of  this  class  which  I  remember  to  have 
caught  is  the  companion  of  /i  Andromedce,  seen  once  only  by  Smyth, 
when  the  large  star  was  hidden  by  a  bar  in  the  field.  I  have  often 
failed  in  perceiving  it,  even  under  apparently  favourable  circum- 
stances, but  on  four  several  occasions  have  been  able  to  hold  it 
pretty  steadily  with  450  in  the  full  presence  of  its  overpowering 
neighbour.  This  star  was  rated  16  mag.  by  Smyth.  Dawes  con- 
sidered it  11^,  or  at  the  most  Hi  of  his  scale,  which  was  that  of 
Struve;  Hi  being  equal,  he  says,  theoretically  to  Sir  J.  HerschePs 
17  mag.,  20  being  the  conventional  limit  of  his  18i-inch  front- view 
mirror.  I  found  it  in  the  first  instance,  Oct.  19,  1867,  without 
knowing  in  which  direction  to  look  for  it ;  so  that  it  is  a  fair  proof 
of  the  efficiency  of  silver  on  glass,  both  in  point  of  hght  and 
definition.  It  will  give  an  idea  of  the  extraordinary  sensitiveness 
of  Mr.  Dawes's  eye  to  mention,  that  he  informed  me  that  he  just 
got  an  occasional  glimpse  of  it,  without  previous  knowledge  of  its 
position,  with  an  aperture  of  only  4-jV  inches  on  his  8-inch  object- 
glass.  Yet  this  was  at  a  date  (Nov.  2,  1867),  not  long  previous  to 
his  decease,  when  he  had  "  become  fully  convinced  "  that  his  vision 
was  "  not  quite  what  it  used  to  be  !" 

As  a  comparative  test  of  definition,  independently  of  light,  may 
be  useful  to  some  amateurs,  I  may  mention  that  on  April  29, 1  saw 
1?  Ooronce  doubtfully  elongated  with  1 10  (it  would  probably  have 
been  decided  on  a  better  night),  distinctly  split  with  212,  and 
separated  by  a  black  space  equal  to  about  either  disc  with  450 ;  the 
air,  however,  was  not  steady  enough  for  an  accurate  judgment.  On 
the  following  night,  definition  being  rather  less  favourable,  ^  Bootis 
appeared  round  with  110,  but  clearly  divided  with  212,  and  wide 
apart,  but  less  than  a  disc,  with  450.  The  much  larger  size  of  the 
discs  in  this  case  (3^  and  4^  of  Smyth  against  6  and  6^)  accounts 
for  the  greater  difficulty  of  this  pair,  even  if  the  central  distance 
should  be  the  same  (I  have  seen  no  recent  measure  of  either). 

But  a  few  years  ago,  observations  on  nebulae  with  a  9^-inch 
silvered  reflector,  however  individually  interesting,  would  have  been 
of  no  great  value  for  comparison,  as  but  few  amateurs  would  have 
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been  able  to  check  the  reenalts  of  an  observ^w  bo  prorided.  Bttl 
the  case  ifl  now  so  widely  altered^  by  the  diffnsion  of  instnnnents  <^ 
not  dissimilar  aperture^  that  the  following  notice  may  be  worth 
publication : — 

The  Earl  of  Bosse's  Great  Spiral  Nebula  in  Oaneg  Venatid  (or 
M  51)  is  a  much  finer  object  with  the  re&ector  than  I  had  expected 
from  my  recollection  of  its  appearance  in  the  5^-inch  achromatic. 
In  the  latter  I  could  only  detect  some  feeble  traces  of  ixtegular 
distribution  in  the  '^  halo ''  which  the  Earl  saw  as  a  spiral  volute; 
but  with  my  Newtonian^  though  the  spiral  character  could  not  be 
recognized^  the  general  outline  as  drawn  by  him  could  readily  be 
made  out ;  nor  could  there  be  any  doubt  that  what  I  saw  resembled 
his  delineation  much  more  than  the  half-split  ring  of  Sir  J.  Herschel. 
The  filhng-in  with  nebulous  light  between  the  centre  and  the  ring 
was  Tery  eyident^  as  well  as  the  external  projection  »p,  from  which 
the  spiral  begins  to  be  wound  in^  or  what  we  might  metaphorically 
term  the  mouth  of  the  shell.  On  this  side  a  small  star  was  very 
distinct  in  the  nebulosity ;  it  is  shown  in  Nichol's  figure  {''  System  of 
the  World^'^  Plate  YI.)  but  not  placed  sufficiently  south :  oth^nusnte 
twinkling  points  were  at  first  suspected^  but  could  not  be  Tdrified 
afterwards.  A  part  c^  the  great  conyolution  equidistant  from  the 
two  nuclei^  and  a  Uttle  /  the  line  joining  them^  was  brighter  than 
the  rest  of  it.  A  power  of  110^  already  orerdoing  the  light  of  the 
achromatic^  was  here  well  borne,  and  perhaps  212  might  hare  been 
employed,  but  for  the  smallness  of  the  field  of  that  eye-*pieee. 
Secchi,  howoTer,  has  obserred  that  the  object  will  not  bear  mag- 
nifying. 

The  place  of  this  surprising  nebula  is  B.  A.  xnrh.  24m.  D.N. 
47^  b2\  But  as  many  oi  our  readers  may  not  be  prorided  with 
circles,  it  may  be  better  to  show  how  it  may  be  found  by  sweeping. 
Nearly  2°  of  a  great  circle  J9  17  UrifCB  Majaris  (the  bright  star  at  the 
end  of  the  tail),  we  notice  a  5  mag.  star  (24  Con.  Ven.) :  9p  this 
are  three  much  smaller  stars  lying  in  an  open  triangle,  and  just  p 
the  star  at  the  S.  angle  (or  2°  s,  a  little  p,  from  24  Ocm.)  lies  the 
object  of  our  search.  It  will  appear  but  a  feeble  patch  in  an 
ordinary  1  i-inch  finder ;  that  of  xny  reflector,  having  a  little  diagonal 
mirror,  shows  it  with  difficulty ;  but  having  reached  the  guiding 
star,  if  we  turn  to  the  lowest  power  in  the  telescope,  we  shall  readily 
get  it  into  foU  view.  The  night,  of  course,  ought  to  be.  rerj  dear, 
and  without  a  moon. 

A  marvellous  contrast  to  this  mysfeeriona  haze  is  tka  graat 
Ohbidar  Chuier  in  Bercuies^  M  13,  to  which  one  always  retnxxiB 
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witih  fireah  pleasure  and  admiration  after  gassmg  on  feebler  ologects. 
The  rescdutioii  witk  the  reflector  £ur  surpasses  thai?  in  the  achro- 
matic^ and  might  be  thought  almost  complete  with  450^  bat  for 
the  mention  by  H.  of  stars  down  to  the  20th  mag.  I  coald  not 
make  oat  the  "  dark  lanes  "  figured  by  Lord  Bosse^  but  there  were 
evidently  some  more  yacant  spaces^  especially  one  small  roundish 
opening.  The  outliers  are  chiefly  of  the  larger  stars^  and  I  could 
not  help  suspecting  that  in  this  ease,  as  in  M  3,  referred  to  in  Ths 
Studbnt,  No.  vi.,  p.  460,  a  central  globe  of  smaller  stars  may  be 
Tiewed  through  an  external  shell  of  larger  and  much  more  thinly- 
scattered  ones.  The  supposition  there  made,  that  the  greater  stars 
may  be  sprinkled  through,  as  well  as  around,  the  smaller  mass,  is 
perhaps  unnecessary,  but  the  point  requires  closer  attention  than  I 
have  yet  giyen  it,  and  probably  superior  optical  means ;  and  should 
the  idea  of  an  external  shell  of  different  character  be  substantiated,  it 
is  possible  that  it  may  be  found  of  more  frequent  occurrence  and  of 
some  special  signification.  The  caution  of  Schroter  well  deserves 
to  be  borne  in  mind,  on  this  and  many  other  similar  occasions — 
"  With  the  largest  telescopes  we  still  always  view  the  great  works 
of  God  in  a  remote  background,  and  we  can  only  hold  to  sure 
observations,  and  to  that  which  follows  immediately  from  them.^' 


THE  EYESIGHT  AND  THE  MICROSCOPE, 

BT   HSNBY    J.    SLACK,  F.Q.S.,   SEC.   B.H.S. 

I  HAVE  lately  heard  of  several  cases  of  persons  purchasing  'micro- 
scopes, and  soon  becoming  afraid  to  use  them,  lest  they  should  per- 
manently injure  their  sight.  Now,  if  the  instruments  they  used 
were  of  even  moderate  merit,  the  fault  of  not  seeing  objects  com- 
fortably lay  entirely  with  themselves.  It  often  happens  that  a 
beginner  with  a  microscope  operates  chiefly  with  transparent  objects, 
and  floods  the  field  with  excess  of  light.  Any  of  the  paraffin  lamps 
in  ordinary  use  for  microscopical  purposes,  or  such  excellent  oil 
lamps  as  those  which  Mr.  Pillischer  supplies,  give  an  immense  deal 
more  light  than  is  wanted  to  exhibit  any  ordinary  objects  properly, 
either  by  transmitted  or  reflected  illumination,  and  when  this  light 
is  concentrated  by  a  bulFs'-eye,  and  reflected  by  the  stage  mirror  in 
full  blaze,  it  is  by  no  means  wonderful  that  the  eye  is  speedily  fatigued. 
A  few  objects  may  be  advantageously  shown  under  brilliaut  illumi- 
nation, for  the  display  of  remarkable  beauty  in  the  variefy  of  ooloars 
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they  present.  The  wing  case  of  the  diamond  beetle  and  iridiscent 
minerals  belong  to  this  class,  and  they  should  be  viewed  as  we  look 
at  flashing  fireworks,  or  the  Instre  of  jewels,  for  a  brief  space  only, 
and  not  in  a  prolonged  stare.  As  soon  as  it  is  desired  to  make  out 
details  of  their  stmctnre,  the  light  should  be  reduced  to  a  moderate 
pitch. 

There  are  microscopic  difficulties  which  inyolve  prolonged  eflfort 
to  decipher  obscure  markings,  or  indications,  with  which  beginners 
should  have  nothing  to  do,  and  which  experienced  microscopists 
must  cautiously  deal  with  if  they  value  their  own  natural  optical 
apparatus.  Men  who  will  sit  up  night  after  night,  poring  for  hours 
over  vexatious  diatoms,  have  no  right  to  complain  of  the  microscope 
if  they  experience  a  deterioration  of  vision.  Had  they  spent  the 
same  time  in  attempting  to  read  very  small  print  in  a  strong  blaze, 
they  would  have  been  equally  successful  in  wearying  their  visual 
organs.  Such  practices  are  an  abuse  of  the  eye^  to  which,  no  doubt, 
a  penalty  is  attached. 

The  perfection  of  microscope  work  consists  in  its  imitation  of 
natural  vision.  The  instrument  should  extend  the  range  of  action 
of  the  eye  upon  small  objects ;  but  should  not— except  for  brief 
purposes  of  display — ^materially  alter  its  character.  Now,  the  first 
thing  to  be  attended  to  is  to  keep  both  eyes  open,  whether  the 
microscope  be  used  for  single  or  binocular  vision.  It  is  unnatural 
for  two-eyed  people  to  shut  one  eye,  and  then  make  a  prolonged 
observation.  There  are  occasions  on  which  it  is  very  desirable  to 
shut  one  eye  for  a  few  moments,  as  in  taking  an  accurate  aim  with  a 
rifle,  but  with  the  microscope,  or  telescope,  all  that  is  necessary  is  to 
acquire  the  habit  of  paying  attention  to  the  impressions  made  upon 
the  eye  which  looks  through  the  instrument,  and  to  disregard  what 
the  other  may  see.  Some  people  have  no  difficulty  in  so  doing,  while 
others  can  only  succeed  if  assisted  by  a  little  contrivance  which  many 
observers  have  long  employed.  I  mean  a  shade  covered  with  black 
cotton  velvet,  of  which  several  forms  have  been  devised.  The 
simplest,  which  I  have  used  for  many  years,  is  made  of  a  piece  of 
thin  cardboard  about  as  big  as  a  small  quarto  page,  covered  with 
black  cotton  velvet,  and  pierced  with  a  hole  through  which  the  tube 
of  the  microscope,  just  below  the  eye-piece,  is  introduced.  I  have 
found  that  everyone  upon  whom  I  have  experimented,  and  who 
felt  it  difficult  to  keep  both  eyes  open,  and  only  look  with  one,  could 
easily  accomplish  it  by  this  means.  There  is  no  doubt  that  the  eyes 
suffer  considerably  from  the  common  practice  of  closing  one,  while 
looking  through  a  microscope,  or  telescope,  for  any  length  of  time. 
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with  the  oiher^  and  it  is^  therefore^  well  worth  while  to  acquire  the 
more  pradent  habit  I  have  described. 

The  next  point  to  be  considered  is  the  method  of  modifying 
the  lights   and  diffusing  it  agreeably  through  the   field.      When 
artificial  light  is  employed  to  show  transparent  objects,  it  is  rarely 
advisable  to  throw  it  as  it  comes  from  the  lamp,  or  the  bull's-eye, 
direct  upon  the  object.     For  low  powers  and  large  objects,  the  best 
contrivance  I  know  is  one  which  Mr.  Browning  made  by  my 
direction  a  few  years  ago.     It  consists  of  two  discs  of  glass,  ground 
on  one  side  only.     The  two  ground  sides  are  placed  in  contact,  and 
the  edges  cemented,  to  keep  them  in  position  and  exclude  dust. 
A  freshly  ground  surface  of  good  glass  is  remarkably  pleasant  to 
the  eye ;  the  cool  dead  white  appearance  it  gives  to  transmitted 
light  is  very  agreeable,   but  its  performance  is  deteriorated  by 
handling  the  ground  surface,  or  by  impact  of  dust.     To  keep  the 
surface  in  a  fresh  state  I  adopted  the  method  just  described,  which 
works  excellently  with  4-inch,  3-inch,  2-inch,  and  l^-inch  powers. 
For  two-thirds  and  half-inch  powers,  and  smaller  objects,  I  take  an 
ordinary  slide,  and  place  in  the  middle  of  it,  on  one  side,  a  piece  of 
white  foreign  post  paper,  as  wide  as  the  slide,  and  about  an  inch 
long,  saturated  with  spermaceti,  and  covered  with  a  piece  of  thin 
glass,  to  keep  it  clean.     A  few  thin  chips  of  spermaceti  are  placed 
upon  the  paper,   and  melted  into  it  over  a  lamp.    When  this 
spermaceti-paper  slide  is  employed,  the  side  bearing  the  paper  is 
turned  downwards^  and  the  slide  carrying  the  object  placed  on  the 
uppermost  side.     By  this  means  the  texture  of  the  paper  is  kept 
out  of  focus. 

Those  who  have  an  achromatic  condenser  should  use  the  small 
stops  to  moderate  the  light,  as  well  as  to  obtain  sharper  vision. 
I  have  recently  been  in  the  habit  of  placing  below  the  condenser  a 
modification  of  Mr.  Bainy's  light  moderator,  which  Mr.  Browning 
made  to  my  pattern  with  some  excellent  grey  glass  in  his  possession. 
This  apparatus  consists  in  a  short  tube  fitting  into  the  sub-stage  of 
my  microscope,  and  capable  of  going  under  the  condenser,  or  of 
being  used  without  it.  The  bottom  of  this  tube  is  covered  by  a 
brass  plate,  with  a  round  hole  in  the  middle.  Two  brass  arms, 
moving  upon  a  pivot,  carry  two  disks  of  the  grey  glass,  and  one  or 
both  can  be  turned  so  as  to  cover  the  round  hole,  and  moderate  all 
the  light  thrown  up  by  the  stage  mirror.  This  contrivance  is  very 
effective  in  reducing  glare. 

Mr.  Collins  makes  a  good  moderating  diaphragm,  by  which  the 
aperture  through  which  the  light  comes  can  be  enlarged,  or  reduced 
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to  a  men  pointy  ai  wOL  Messn.  Beok  IiAYe  adapted  to  tiie  mkro- 
scope  a  very  elegant  iris  diaphragm,  imitatiiig  tke  action  of  the 
pupil  of  tlie  hnmaii  eje,  and  prosenrmg  a  nearly  round  apertare, 
whether  dilated  or  contracted.  These  instnunents  have  a  doable 
nse.  Thej-  enable  the  qoantily  of  light  to  be  nicely  gradoated^  and 
thns  save  the  eye  from  fatigne,  and  they  permit  ns  to  obserre  with 
great  delicacy  the  yarying  degrees  of  transparency  different  objects^ 
or  dUTei'ent  parts  of  the  same  object,  possess. 

With  diatom  markings,  and  many  other  objects,  a  plan  jnst 
introduced  by  the  Bev.  J.  B.  Beade,  F.B.S.,  President  of  the  Boyai 
Microscopical  Society,  will  be  foond  very  valaable  as  an  aid  to 
distinct  and  pleasant  vision.  He  places  below  the  object  an 
equilateral  prism,  with  one  side  parallel  to  the  object.  The  light  is 
thrown  on  to  another  side,  by  means  of  a  boll's-eye,  in  parallel  rays, 
and  being  reflected  by  the  third  side  of  the  prism,  enters  the  object 
with  moderate  obUqoity.  It  is  not  easy  to  explain  why  this  illumi* 
nation  is  so  remarkably  effective  as  it  is  foand  to  be,  but  no  one 
who  has  seen  it  in  use  can  avoid  being  at  once  delighted  and 
surprised. 

There  are  many  objects  which  can  only  be  properly  shown  by 
sending  a  very  strong  light  through  them,  and  if  the  whole  field  is 
illuminated  in  the  same  proportion,  the  effect  is  wearisome  and 
painful.  In  such  cases  I  strongly  recommend  the  eye-piece  made 
at  my  suggestion  by  Mr.  Boss,  and  known  as  my  Diaphrafjrm  Eye- 
piece. In  this  eye-piece  four  shutters  can  be  adjusted  by  small 
milled  heads,  conveniently  situated,  so  as  to  leave  the  entire  field 
open,  or  to  shut  off  any  portion  of  it  that  can  be  bounded  by 
square,  oblong,  or  rhombic  figures.  By  this  means  the  object  is,  as 
it  were,  framed  in  black,  with  just  as  much  of  light  margin  as 
may  be  desirable.  The  adjustments  are  easily  made  to  suit  long, 
thin,  round,  or  square  objects,  as  the  case  may  require. 

All  the  contrivances  mentioned  are  adapted  to  binocular,  as  well 
as  to  monocular  vision. 

Various  modes  of  obtaining  dark  ground  illumination,  by  the 
spot-lens,  parabola,  etc.,  are  much  to  be  commended  for  certain 
objects,  not  only  for  the  beauty  of  the  display,  but  for  the  comfort 
of  the  eye ;  and  a  small  spot-lens  may  be  advantageously  used  with 
the  binocular  as  a  light-distributor,  with  powers  that  can  take  in  its 
whole  pendl  of  rays. 

It  is  much  more  common  for  persons  to  injure  their  sight  by  the 
misuse  of  transmitted  light  with  transparent  objects,  than  for  them 
to  experience  inconvenience  from  any  excess  of  reflected  illumina- 
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tion ;  and  this  results^  not  so  much  from  any  greater  facility  in  the 
exhibition  of  objects  by  the  last-named  method^  as],  fr^m  its  being 
one  less  frequently  employed  in  conjunction  with  lamps.  The  re- 
flected illumination  obtainable  in  open  daylight^  out  of  the  direct 
sun,  is  never  too  strongs  and  is  well  adapted  to  objects  of  consider- 
able size.  To  see  smaller  opaque  objects  clearly  and  comfortably 
several  contrivances  are  advantageous.  Lieberknhns  have  lately 
been  neglected  by  many  observers  to  an  unreasonable  extent.  For 
low  powers,  a  silver-side  reflector,  mounted  on  a  brass  stand  with 
universal  motions,  is  extremely  handy.  Messrs.  Beck  make  an 
admirable  parabolic  reflector  to  fit  to  a  1^  or  f  objective,  and  fur- 
nished with  a  moveable  arm  which  brings  a  fiat  mirror  into 
such  a  position  that  the  illumination  is  instantly  changed  from 
slanting  to  nearly  vertical,  which  enables  some,  surface  markings — 
on  metals,  etc.,T— to  be  made  out  with  great  distinctness.  Mr. 
Crouch  has  constructed  a  parabolic  silver  reflector  (like  Beck's), 
with  an  universal  joint  to  suit  different  powers,  but  without  the  flat 
mirror,  which  for  special  purposes  is  invaluable.  A  lieberkuhn 
works  beautifully  with  Ross's  -J-inch,  Beck's  small-angled  -nrtl^# 
and  similar  glasses  of  Powell  and  Lealand. 

No  microscopist  should  be  satisfied  without  acquiring  skill  in 
all  the  methods  of  illumination  I  have  mentioned,  and  where  objects 
admit  of  being  seen  in  a  variety  of  ways,  all  should  be  tried,  as 
each  will  bring  out  some  special  feature.  While  an  object  is  in- 
distinct, the  observer  should  avoid  paying  much  attention  to  it. 
He  should  simply  watch  the  changes  he  can  effect  in  attempts  to 
show  it  properly,  and  reserve  steady  examination  until  all  the 
adjustments  are  in  order.  Few  persons  are  aware  how  much  the 
eye  is  imder  control  of  the  mental  faculty  of  attention,  and  what 
advantages  they  may  gain  by  acquiring  the  habits  recommended  in 
the  preceding  remarks. 
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THE  ANNELIDAN  WORMS,  OR  ANNBUDBS  (ANNELIDA). 

BY  W.  BAIBD,  M.D.,  F.E.8.,  F.L.S.,  WC. 

{Continued  from  p.  335.) 
THIED  ORDER.--TEBBI0OLA— BABTH-WOBICS. 

The  worms  belonging  to  this  third  Order  of  Annelides,  the  Terri- 
cola^  are  such  as  live  in  general  on  the  land,  buried  in  the  earth  or  in 
dung  heaps ;  or  such  as  live  in  tubes  in  the  water,  or  in  soft  mud. 
The  degradation  of  all  the  organs  requisite  for  the  ordinary  purposes 
of  life,  is  carried,  in  the  case  of  these  worms,  to  the  highest  degree. 
The  species  of  which  the  Order  consists  are  usually  deprived  of 
what,  in  the  other  Orders,  are  called  feet,  and  have  only  a  certain 
number  of  bristles  by  which  their  movements  are  performed.  They 
have  no  distinct  head,  and  of  course  do  not  possess  either  eyes, 
antennsd,  jaws,  or  proboscis.  The  mouth  is  usually  placed  at  the 
anterior  extremity  of  the  body,  and  sometimes  gives  passage  to  a 
labial  appendage.  The  body  is  distinctly  segmented,  and  the  setaB 
or  bristles,  mentioned  above  (some  of  which  are  called  spinets),  are 
partially  retractile.*  There  are  no  external  organs  of  respiration, 
or  branchiss.  On  the  body  there  ia  a  more  or  loss  large  series  of 
pores,  which  are  believed  to  be  the  entrances  to  oblong  vesicles 
arranged  along  the  sides,  and  in  which  the  blood  is  aerated.  This 
fluid  is  almost  always  coloured  red  or  yellow.t  The  Terricolous 
worms  are  hermaphroditical  and  oviparous ;  the  young  being  like 
the  parent  from  their  very  birth. 

There  are  two  rather  large  families  belonging  to  this  Order  of 
Annelides ;  species  of  which  are  found  in  Great  Britain.  These  are 
the  Lumbricidse  and  Naides. 

The  first  family  LumbricidsB  is  the  most  conspicuous  in  species, 
and  the  earth-worms  (Lumbrici)  are  the  most  typical.  They  are 
much  larger,  fleshier,  and  more  opaque  than  the  Naides,  and  live 
buried  in  the  ground,  or  amongst  decayed  vegetables,  and  in  moist 

*  Tliere  are  three  kinds  [of  briailes  visible  in  this  Order  of  worms,  1,  the  spine,  with 
a  blunt  base,  tapering  to  a  slightly  bent  point ;  2,  the  spinet,  slightly  bent,  somewhat 
like  the  italic  letter  S  g  and,  3,  tlie  bristle  proper,  slender  and  setaceous,  only  found  in 
some  of  the  lacustrine  forms. 

t  The  nervous  system  in  this  Order  of  worms  is  very  similar  to  that  of  the  previously 
described  Orders,  Errantia  and  Sedentaria  (see  Plate  I.,  Fig.  3),  showing  the  braioi  medul- 
lary cords  forming  the  esopliageal  ring,  the  large  nerves  going  to  the  anterior  extremity 
of  the  head,  and  the  ventral  gangUs. 
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soil.  The  bristles  witli  whicli  they  are  provided  for  locomotion,  are 
chiefly  the  spiuets,  those  mentioned  as  like  the  italic  letter  S.  In  a 
certain  portion  of  the  body,  several  segments  coalesce  to  form  what 
has  been  called  the  cUteUtM,  which  is  generally  smooth  and  indis- 
tinctly annnlated. 

The  common  earth-worm,  or  dew- worm*  {Lumbrieus  terrestris), 
is  the  most  abundant,  and  the  best  known  species  in  this  coontry ; 
and  its  anatomy,  general  habits,  and  mode  of  life,  have  been  made 
the  subject  of  many  treatises  by  various  authors. 

It  may  be  distinguished  from  the  other  kinds  by  its  clitellus 
consisting  of  six  segments,  of  a  smooth,  glistening,  yellowish  brown 
colour,  by  a  mamillate-formed  upper  lip,  and  having  on  the  second 
segment  two  impressed  furrows  behind  the  snout,  extended  from 
margin  to  margin,  either  separate  (i  I),  or  connected  by  a  cross  bar 
like  our  letter  |— (•  The  tail,  instead  of  being  quite  round,  is 
flattened  and  spatulate.  The  common  earth-worm  attains  a  length 
of  from  eight  to  ten  inches,  though  it  varies  very  much  in  that 
respect.  The  habitation  which  it  prefers  is  a  loose  rich  soil,  more 
especially  a  vegetable  mbuld.  It  cannot  live  in  either  pure  sand  or 
clay,  nor  in  an  over  wet  soil,  nor  in  peat.  In  pastures,  new  or  old, 
it  is  often  found  under  stones,  lying  in  smooth  runs  which  it  has 
made  for  an  easy  escape.  The  surface  is  smooth  and  glistening, 
often  iridiscent,  which  is  more  or  less  marked  according  to  the 
nature  of  the  soil  in  which  the  worm  is  found  burrowing.  As  I 
have  said  before,  they  are  hermaphrodite,  but  the  copulation  of  two 
individuals  is  necessary  for  the  impregnation  of  the  eggs.  These 
they  deposit  in  capsules,  at  a  considerable  depth  in  the  soil.  Laid 
in  spring,  the  young  are  hatched  in  summer.  The  foetal  young 
escapes  through  a  tubulous  aperture,  visible  at  one  end  of  the  cap- 
sule, and  is  then  rather  more  than  an  inch  in  length,  and  exactly 
resembles  the  parent,  except  that  we  see  no  clitellus. 

The  earth-worm  is  for  the  most  part  a  nocturnal  animal.  In  the 
night  season,  and  at  early  morning  hundreds  may  be  seen,  though 
very  few  are  to  be  found  moving  about  in  the  day.  This  insignifi- 
cant creature  is  of  great  use  to  man.  '^Earth-worms,"  says  Grilbert 
White,  in  his  "  Natural  History  of  Selbome,''  ''  though  in  appear- 
ance a  small  and  despicable  link  in  the  chain  of  nature,  yet,  if  lost, 
would  make,  a  lamentable  chasm.  For  to  say  nothing  of  half  the 
birds,  and  some  quadrupeds,  which  are  almost  entirely  supported 
by  them,  worms  seem  to  be  great  promoters  of  vegetation,  which 

*  80  called  "from  the  animal  ooming  forth  from  its  oonoealment,  in  the  '  deir  of  the 
mom,*  and  before  the  ran  faae  dried  up  the  moietiue  of  the  ground."— Johneton. 
VOL.  m. — ^NO.  VI.  F  » 
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would  proceed  bnt  lamely  withoat  them^  bj  borings  perforating^  and 
loosening  the  soil^  and  rendering  it  pervious  to  rains  and  the  fibres 
of  plants,  by  drawing  straws  and  stalks  of  leaves  and  twigs  into  it ; 
and  most  of  all,  by  throwing  up  such  infinite  numbers  of  lumps  of 
earth  called  worm  casts,  which  beiug  their  excrement,  is  a  fine 
manure  for  grain  and  grass.     Worms  probably  provide  new  soil  for 
hills  and  slopes  where  the  rain  washes  the  earth  away ;  and  they 
affect  slopes,  probably  to  avoid  being  flooded.      Gardeners  and  far- 
mers express  their  detestation  of  worms ;   the  former  because  they 
render  their  walks  unsightly,  and  make  them  much  work ;  and  the 
latter  because,  as  they  think,  worms  eat  their  green  com.     But 
these  men  would  find  that  the  earth  without  worms  would  soon  be» 
come  cold,  hardbound,  and  void  of  fermentation,  and  consequently 
sterile/'    Mr.  Darwin  maintains  a  similar  theory,  and  in  an  elaborate 
paper  read  before  the  Geological  Society,  he  essays  to  show' that 
the  earth-worm  is  a  most  active  and  powerful  agent  in  adding  to  the 
depth  of  the  soil,  and  covering  comparatively  barren  tracts  with  a 
superficial  layer  of  vegetable  mould.      He  found  upon  his  attention 
being  called  to  the  subject,  that   several  whole  fields,  which  had 
been  covered  with  lime  and  burnt  marl  and  cinders,  had  these  sub- 
stances  buried  in  a  few  years  to  the  depth  of  some  inches  beneath 
the  turf.     The  history  of  one  of  these  fields,  as  related  by  him,  is 
very  interesting.      '^  Previously  to  fifteen  years  since  it  was  waste 
land ;  but  at  that  time  it  was  drained,  harrowed,  ploughed,  and  well 
covered  with  burnt  marl  and  cinders.     It  has  not  since  been  dis- 
turbed, and  now  supports  a  tolerably  good  pasture.     The  section  here 
was  turf  half  an  inch,  mould  two  and  a  half  inches,  a  layer  one  and  a 
half  inch  thick,  composed  of  fragments  of  burnt  marl  (conspicuous 
from  their  bright  red  colour,  and  some  of  considerable  size,  namely, 
one  inch  by  half  an  inch  broad,  and  a  quarter  inch  thick),  of  cinders, 
and  a  few  quartz  pebbles  mingled  with  earth ;  lastly  about  four  and  a 
half  inches  beneath  the  surface  was  the  original  black  peaty  soil.  Thus^ 
beneath  a  layer  (nearly  four  inches  thick)  of  fine  particles  of  earth, 
mixed  with  some  vegetable  matter,  these  substances  now  occurred, 
which  fifteen  years  before,  had  been  spread  on  the  surface.     The 
appearance  in  all  cases  was  as  if  the  fragments  had,  as  the  farmers 
beUeve  worked  themselves  down.     It  does  not,  however,  appear  at 
all  possible  that  either  the  powdered  Ume  or  the  fragments  of  burnt 
marl  and  the  pebbles  could  sink  through  compact  earth  to  some 
inches  beneath  the  surface,  and  still  remain  in  a  continuous  layer  ; 
nor  is  it  probable  that  the  decay  of  the  grass,  although  adding  to 
the  surface  some  of  the  constituent  parts  of  the  mould,  should  sepa- 
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rate  in  so  short  a  time  the  fine  from  the  coarse  earthy  and  accoma- 
late  the  former  on  those  objects  which  so  lately  were  strewed  on 
the  surface/^  The  explanation  of  this  is  dae^  he  says,  to  the 
digestive  process  by  which  the  common  earth-worm  is  supported. 
On  carefully  examining  between  the  blades  of  grass  in  the  field 
above  mentioned,  there  was  scarcely  a  space  of  two  inches  square 
without  a  little  heap  of  the  cylindrical  castings  of  worms.  It  is  well 
known  that  worms  swallow  earthy  matter,  and  that,  having  sepa- 
rated the  serviceable  portion,  they  eject  at  the  mouth  of  their  bur- 
rows the  remainder  in  little  intestine-shaped  heaps.  The  worm  is 
unable  to  swallow  coarse  particles ;  and  as  it  would  naturally  avoid 
pure  lime,  the  fine  earth  lying  beneath  either  the'  cinders  or  burnt 
marl,  or  the  powdered  lime,  would,  by  a  slow  process,  be  removed 
and  thrown  up  to  the  surface.  This  supposition  is  not  imaginary, 
for  in  a  field  in  which  cinders  had  been  spread  out  only  half  a  year 
before,  Mr.  Darwin  actually  saw  the  castings  of  the  worms  heaped 
on  the  smaller  fragments.  Nor  is  the  agency  so  trivial  as  it  at  first 
might  be  thought,  the  great  number  of  earth-worms  (as  every  one 
must  be  aware  who  has  ever  dug  in  a  grass  field)  making  up  for  the 
insignificant  quantity  of  work  which  each  performs. 

On  the  above  hypothesis,  the  great  advantage  of  old  pasture- 
land,  which  farmers  are  always  particularly  unwilling  to  break  up, 
is  explained ;  for  the  worms  must  require  a  considerable  length  of 
time  to  prepare  a  thick  stratum  of  mould,  by  thoroughly  mingling 
the  original  constituent  parts  of  the  soil,  as  well  as  the  manures 
added  by  man.  In  the  peaty  field,  in  fifteen  years,  about  three 
and  a  half  inches  had  been  well  digested.  It  is  probable,  however, 
that  the  process  is  continued,  though  at  a  slow  rate,  to  a  much 
greater  depth  ;  for  as  often  as  a  worm  is  compelled  by  dry  weather 
or  any  other  cause  to  descend  deep,  it  must  bring  to  the  surface, 
when  it  empties  the  contents  of  its  stomach,  a  few  particles  of  earth. 
It  is  probable  that  every  particle  of  earth  in  old  pasture-land  has 
passed  through  the  intestines  of  worms,  and  hence  that  in  some 
senses  the  term  ''animal  mould''  would  be  more  appropriate  than 
"  vegetable  mould.'' — ''  English  Oyclopaedia." 

If  worms  are  really,  at  the  present  time,  of  use  to  the  agricul- 
turist, they  were,  if  we  may  believe  our  forefathers,  of  no  less  value 
to  the  physician  in  healing  all  manner  of  diseases.  Though  no 
longer  in  use  in  our  pharmacopeias,  it  may  amuse  the  reader  to 
know  what  value  was  placed  upon  them  by  the  ancient  practitioners 
of  the  healing  art. 

Topsell,  in  his  history  of  serpents,  thus  writes— 
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''Earth-worms  do  mollifie^  oonglutinate,  appease  pain,  and  by 
their  terrestrial,  and  withall,  waterish  humidity,  they  do  contemper 
any  affected  part,  orderly  and  measurably  moderating  any  excesse 
whatsoever.  The  powder  of  worms  is  thus  prepared :  They  use  to 
take  the  greatest  earth-worm  that  can  be  found,  and  to  wrap  them 
in  mosse,  suffering  them  to  remain  for  a  certain  time,  thereby  the 
better  to  purge  and  cleanse  them  from  that  clammy  and  filthy  slimy- 
nesse,  which  outwardly  cleayeth  to  their  bodies.  When  all  this  is 
done,  they  presse  hard  the  hinder  part  of  their  bodies  neer  to  the 
tail,  squeesing  out  thereby  their  excrements,  that  no  impurity,  so 
neer  as  is  possible,  may  be  retained  in  them. 

"  Thirdly,  they  use  to  put  them  into  a  pot,  or  some  fit  vessel, 
with  some  white  Wine,  and  a  little  salt,  and  straining  them  gently 
between  the  fingers,  they  first  of  all  cast  away  that  Wine,  and  then 
do  they  pour  more  Wine  to  them,  and  after  the  washing  of  the 
worms,  they  must  also  take  away  some  of  the  Wine,  for  it  must  not 
all  be  poured  away  (as  some  would  have  it),  and  this  must  so  often 
be  done  and  renewed  until  the  Wine  be  passing  clear,  without  any 
filth  or  drossinesse,  for  by  this  way  their  slimy  jelly,  and  glutinous 
evil  quality  is  clear  lost  and  spent.  Being  thus  prepared,  they  are 
to  be  dryed  by  little  and  little  in  an  Oven,  so  long  till  they  may  be 
brought  to  powder,  which  being  beaten  and  searsed,  it  is  to  be  kept 
in  a  glasse  vessel  far  from  the  fire,  by  itself.  A  dram  of  this  powder 
being  commixed  with  the  juyce  of  Marigolds,  cureth  the  Epilepsie ; 
with  some  sweet  Wine,  as  Muaccbdely  Bastard,  or  the  Metheglin  of 
the  Welchmen,  it  helpeth  the  Dropsie.  With  white  Wine  and 
Myrrhe,  the  Jaundice ;  with  new  Wine  or  Hydromel,  the  Stone ; 
ulcers  of  the  Beins  and  Bladder :  it  stayeth  also  the  loosenesse  of 
the  belly,  helpeth  barrennesse,  and  expelleth  the  secondine,  it 
asswageth  the  pain  of  the  hanch  or  hip ;  by  some  the  Sciatica;  it 
openeth  obstructions  of  the  Liver,  driveth  away  Tertian  Agues,  and 
expelleth  all  Worms  that  are  bred  in  the  Guts,  being  given  and 
taken  with  the  decoction  or  distilled  Water  of  Germander,  Worm- 
wood, Southern-wood,  Garlick,  Scorum,  Centory,  and  such  like. 

"The  decoction  of  Worms  made  with  the  juyce  of  Knot-grasse, 
or  Gomfery,  Salomon's  Seal,  or  Saradus  compound,  cureth  the 
disease  tearmed  by  physitians.  Diabetes,  where  one  cannot  hold  his 
water,  but  that  it  runneth  from  him  without  stay,  or  as  fast  as  he 
drinketh.  A  glyster,  likewise,  made  of  the  decoction  of  earth- 
worms, and  abo  taken  accordingly,  doth  marvellously  assuage  and 
appease  the  pain  of  the  hemorrhoids.  There  be  some  that  give  the 
decoction  of  earth-worms  to  those  persons  that  have  any  congealed 
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or  clotted  bood  in  their  bodies^  and  tbai  with  happy  snccesse.  The 
virtae  of  earth-worms  is  exceedingly  set  forth,  both  by  the  Grecians 
and  Arabians,  to  encrease  milk  in  women's  breasts/'  There  is 
scarcely  an  ill  "  that  flesh  is  heir  to/'  bnt  may  be  cared  by  the 
powder  of  the  common  earth-worm,  if  we  may  believe  the  same 
learned  Edward  Topsell.  Tooth-ache  is  cured  by  pouring  a  few 
drops  of  a  decoction  of  worms  in  oil,  into  the  ear.  Applied  out- 
wardly, wounds  are  closed  up,  ulcers  are  cleansed,  and  darts  or 
arrows  "  shot  into  the  body"  are  drawn  out.  Chilblains  and  "  kibes 
in  the  heels,  sinews  that  have  been  cut  or  punctured,  and  broken 
bones,  may  all  be  healed  by  the  external  use  of  this  wonderful 
powder.  Pain  is  soothed,  erysipelas  cured,  and  scalds  or  bums  are 
healed  by  a  plaster  made  of  earth-worms." 

Fables  such  as  these  were  believed  in ;  but  a  more  remarkable 
fact,  that  many  authors  of  celebrity  have  recorded  from  their  own 
experience,  is  still  by  many  at  the  present  day  disbelieved.  This  is 
the  wonderful  ease  and  rapidity  with  which  lost  parts  are  restored. 
We  have  frequently  mentioned,  in  the  course  of  these  papers,  the 
power  which  many  Annelides  possess,  of  reproducing  lost  or  muti- 
lated portions  of  their  body.  It  was  in  the  case  of  some  animals  of 
this  Oder,  however,  that  this  faculty  was  first  experimentally  ascer- 
tained. M.  Bonnet,  of  Geneva,  struck  with  the  curious  history  of 
the  fresh- water  polype.  Hydra,  as  communicated  to  him  by  Trem- 
bley,  commenced  a  series  of  experiments  of  a  similar  nature,  upon 
some  small  worms  living  in  the  fresh  waters  of  his  neighbourhood. 
''  He  cut  some  worms  into  halves,  into  three,  four,  and  ultimately, 
into  as  many  as  fourteen  pieces.  The  halves  he  found  became  whole 
worms ;  the  thirds  and  quarters  also ;  and  the  morsels  grew  to  be 
complete  individuals,  not  to  be  distinguished  from  the  common 
stock." 

Experiments  were  also  tried  upon  the  more  terrestrial  species 
of  Lumbricidae,  though  not  with  the  same  uniform  success. 
Beaumur  next  commenced  a  series  of  experiments  upon  species  of 
earth  worms,  the  terrestrial  species  of  the  Lumbricidas.  He  cut 
individuals  into  unequal  halves,  the  anterior  being  made  consider- 
ably shorter  than  the  posterior,  and  he  found  that  in  less  than  two 
days  the  anterior  portion  became  a  perfect  animal.  The  posterior 
portion  was  equally  successfully  developed,  though  more  slowly,  two 
or  three  months  being  required  to  reproduce  the  anterior  from  the 
posterior  portion.  Spallanzani  then  followed  up  these  experiments 
by  fresh  ones,  and  the  subject  has  lately  been  still  further  investi- 
gated by  a  careM  series  of  experiments  carried  on  by  my  late 
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friend,  Mr.  Newport.  I  remember  well  liis  exhibiting  a  variety  of 
specimens  at  the  Linnadan  Society,  establishing  the  fact  by  showing 
the  parts  reproduced.  These  portions  were  generally  smaller  than 
they  were  before  amputation,  but  still  they  were  completely  restored. 
Mr.  Williams  denies  this,  but  negative  assertions  can  never  do 
away  with  facts  clearly  established  and  faithfully  set  forth  before 
the  learned  world. 

Worms  form  a  favourite  bait  for  anglers,  though  various  species 
are  preferred  by  various  fishes.  The  common  earth-worm,  for 
instance,  is  not  a  great  favourite  with  trout,  though  it  is  much  used 
for  entrapping  eels  and  some  other  kinds  of  fish.  The  greatest 
favourite  with  anglers  for  catching  trout  is  the  brambling,  or 
Lumbricus  foetidus.  This  is  a  remarkably  pretty  species  of  earth- 
worm, of  a  reddish-brown  colour,  with  alternate  yellow  and  brown 
segments.  It  is  generally  much  smaller  than  the  common  earth- 
worm, being  seldom  more  than  from  two  to  three  inches  in  length. 
The  clitellus  is  composed  of  six  rings,  and  there  are  twenty-six 
between  the  head  and  clitellus.  The  posterior  portion  or  tail  is 
slightly  tapered,  not  spatulate  as  is  the  case  in  L.  terrestris,  and  the 
yellow  bands  are  U)ost  conspicuous  on  this  part  of  the  body.  Hence 
a  common  name  in  some  parts  of  the  country,  ''  the  yellow  tail.'' 
"When  fresh,''  these  bramblings  ''exude,  if  touched,  a  yellow 
pungent  fluid  of  a  very  disagreeable  and  peculiar  odour,  which 
stains  the  fingers,  and  leaves  a  smell  which  cannot  easily  be  got  rid 
of  for  many  hours."  When  immersed  in  spirits,  the  worm  dis- 
charges a  clouded  fluid,  mixed  with  sulphur-yellow  colour,  and 
loses  some  of  its  markings.  The  brambling  is  chiefly  found  in  old 
dungheaps. 

A  very  large  species  of  worm,  belonging  to  the  terrestrial  group 
of  this  order  of  Annelides,  occurs  in  the  island  of  Ceylon.  It  was 
named  Megascolex,  the  ''  great  earth-worm,"  by  Mr.  Templeton, 
who  first  discovered  and  described  it.  The  rings  of  the  body, 
instead  of  having  a  few  series  of  bristles  or  spinets  on  them,  as  in 
Lumbricus,  etc.,  are  surrounded  with  a  complete  circle  of  these 
seice.  The  species  described  by  Mr.  Templeton,  Megascolex  cosndeus, 
is  about  from  twenty  to  forty  inches  in  length,  and  as  thick  as  a 
man's  little  finger.  These  worms  are  chiefly  found  after  heavy  rains. 
Last  November  (1868),  my  attention  was  called  to  a  curious  species 
of  earth-worm,  which  had  been  exhibited  to  the  Tyne-side  Natu- 
ralists' Club  by  Mr.  Draper,  of  Seaham  Hall.  They  had  been  sent 
to  him  by  Mr.  Johnston,  gardener  at  Plas  Machynllyth,  in  North 
Wales.     Upon  a  close  examination  of  several  live  specimens  sent  to 
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me  by  Mr.  Dinning^  secretary  of  the  club^  for  identification^  I  found 
tiiat  each  segment  had  the  circular  row  of  bristles^  and  that  there- 
fore it  must  belong  to  the  same  genus  as  the  ''great  earth-worm '^ 
found  by  Templeton  in  Ceylon.  No  species  of  this  genus  had  ever 
previously  been  found  in  Europe^  and  it  was  therefore  extremely 
interesting  to  find  one  of  a  group^  up  to  this  time  considered 
peculiar  to  India^  occurring  in  our  island.  This  worm  I  described 
some  time  ago  at  a  meeting  of  the  Zoological  Society,  and  named  it 
Megascolex  diffringeiis.  It  was  found  by  Mr.  Johnstone  in  an  old 
hot-bed  for  stove  plants  in  the  garden  at  Plas  Machynllyth,  and 
may  possibly  have  been  introduced  to  this  country  along  with  some 
plants  from  India.  The  worm  is  an  extremely  lively  animal^  twists 
itself  like  an  eel  in  all  directions,  and  possesses  the  faculty  of 
breaking  its  body  up  into  several  pieces.  Though  small  when  com- 
pared with  its  ally  from  Ceylon,  it  reaches  a  length  of  four  or  five 
inches,  with  a  circumference  of  three  lines^  and  forms  a  very  inte- 
resting addition  to  our  fauna. 

The  second  family  of  this  Order  is  that  of  the  Naidks.  The 
worms  belonging  to  this  family  differ  from  the  Lumbricidsd  in  having 
a  head  distinct  from  the  body,  and  the  first  three  or  four  segments 
of  the  body  being  destitute  of  bristles.  The  mouth  is  exactly 
terminal,  and  they  do  not  possess,  as  the  earth-wonns  do,  a  terminal 
lip.  They  are  small,  pellucid,  vivacious  worms,  all  truly  lacustrine, 
either  free  and  Uving  amongst  sub-aquatic  plants,  or  partially  para- 
sitical and  subsisting  within  the  shells  of  fluviatile  mollusca.  They 
dififer  from  the  earth-worms  by  having  a  more  completely  flattened 
body,  and  by  the  body  being  furnished  with  comparatively  long 
setaceous  bristles.  The  segments  of  which  the  body  is  composed 
are  not  so  distinct  as  those  of  the  earth-worms,  and  each  is  armed 
with  two  different  kinds  of  bristles.  The  superior  bristles  are 
setaceous,  and  always  collected  in  small  fascicles ;  the  inferior  are 
in  the  form  of  spinets,  forked  at  the  apex.  With  these  the  Naides 
creep  about  actively,  and  are  even  able  to  swim.  The  species  are 
zoophagous,  living  on  small  animals ;  and  though  in  all  probability 
oviparous,  they  are  remarkable  for  their  facility  of  multiplying  by 
epontaneous  division. 

"  This  fact  has  been  particularly  noticed  by  British  naturalists, 
in  the  case  of  Nais  {Stylaria)  lacustrisy  or  proboscidea,  a  small 
linear  or  round  worm,  about  half  an  inch  long,  that  is  common 
about  the  roots  of  aquatic  plants  in  our  ponds  and  ditches.  When 
this  process  commences,  says  Mr.  Lewis,  who  has  watched  the 
operation^  the  little  worm  begins  to  form  a  second  head  near  the 
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exiiremity  of  its  body.  After  this  head^  other  segments  are  in  toni 
deyeloped,  the  tail  or  final  segment  being  the  identical  tail  of  the 
mother^  bat  pushed  forward  by  the  young  segments^  and  now 
belonging  to  the  child^  and  only  vicarionsly  to  the  mother.  In  this 
state^  he  adds^  we  have  two  worms  and  one  tail.'' 

The  British  species  of  the  Naides  are  few  in  number,  and  have 
had  very  little  attention  paid  to  them. 

{To  be  continued.) 
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The  present  month  is  not  one  that  affords  much  scope  for  profitable 
telescopic  scrutiny  of  the  orbs  of  heaven,  particularly  of  the  more 
distant  stellar  ones,  beyond  our  own  system.  At  no  time  in  the 
month  does  it  become  dark  before  nine  o'clock  in  the  evening,  and 
the  lingering  twilight  interferes  with  the  visibility  of  the  fainter 
celestial  objects  through  nearly,  if  not  quite,  the  whole  of  the  night. 
The  positions  of  the  large  planets  will  be  as  follows  : — 

Mebcubt  arrives  at  his  greatest  western  elongation  on  the  17th^ 
and  is  therefore  visible  only  in  the  morning. 

VsNUS  continues  visible  for  a  short  time  only  after  sunset,  setting 
at  the  beginning  of  the  month  about  a  quarter  past  nine ;  afterwards 
earlier,  on  account  of  her  rapid  motion  in  declination  towards  the 
south,  so  that  at  the  end  of  the  month,  she  will  set  at  a  quarter 
before  nine.  She  is  returning  from  superior  conjunction,  having 
been  in  that  position  in  May,  so  that  she  is  gibbous  in  appearance, 
and  her  distance  from  us  great,  but  diminishing  in  the  course  of  the 
month  from  153  to  142  millions  of  miles. 

Mars  sets  at  the  commencement  of  the  month  a  little  after 
eleven  o'clock,  and  at  the  end  of  it  by  a  quarter  before  ten.  His  dis* 
tance  from  us  is  increasing,  and  as  he  is  passing  to  the  south  of  the 
equinoctial,  he  will  not  be  well  observable  in  this  part  of  the  world 
after  the  present  month.  In  the  first  week,  he  passes  from  the  con- 
stellation Leo  into  Virgo,  and  will  be  very  near  the  third  magnitude 
star,  fi  Yirginis,  on  the  evening  of  the  10th. 

JupiTEB  now  becomes  observable  towards  midnight  in  the  con- 
stellation Aries  ;  rising,  at  the  end  of  the  month,  about  eleven  o'clock. 

Satubn  is  visible  during  the  whole  of  the  first  half  of  the  nighty 
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sefcting  at  the  end  of  the  month  about  a  quarter  past  twelve.     On 
the  evening  of  the  19th^  he  will  be  very  near  the  Moon. 

Thb  Moon. — New  Moon  occurs  at  Ih.  38m.  on  the  afternoon  of 
the  9th  day ;  first  quarter  at  6h.  48m.  on  the  morning  of  the  16th ; 
and  Full  Moon  at  Ih.  55m.  on  the  afternoon  of  the  23rd.  We  may 
jnst  mention  that  Copernicus  will  be  on  the  terminator  on  the  even- 
ing of  the  17th,  Tycho  on  the  18th,  and  Aristarchus  on  the  19th. 

OccuLTATiONS. — Two  occnltations  of  stars  by  the  Moon  will  take 
place  during  this  month  in  the  evening  hours  before  midnight,  but 
in  neither  case  is  the  star  of  any  considerable  brightness.  The  first 
is  that  of  49  Libr»  on  the  18th,  which  disappears  at  8h.  16m.,  and 
re-appears  at  9h.  S3m.  As  the  time  of  the  former  phenomenon 
is  only  ten  minutes  after  sunset,  the  star,  which  is  only  of  the  five- 
and-a-half  magnitude,  will  be  overpowered  by  the  daylight.  The 
re-appearance  may  perhaps  be  caught,  if  looked  for  in  the  right  place, 
59^  from  the  Moon's  highest  point,  to  the  left  hand  as  seen  in  an 
inverting  telescope.  The  other  occultation  is  that  of  45  Aqrlarii 
on  the  night  of  the  25th.  The  star  disappears  at  llh.  2m.  at  155^ 
from  the  highest  point  to  the  right  hand  side,  and,  after  being 
hidden  for  the  space  of  only  nineteen  minutes,  reappears  at  llh. 
21m.,  very  near  the  lowest  point  of  the  Moon.  As  she  is  only  two 
days  past  the  full,  it  will  not  be  easy  to  catch  the  exact  time  of  re- 
appearance, particularly  as  the  star  is  of  only  the  sixth  magnitude. 

Soi^B  Obseevations. — Dr.  Tietjen,  of  Berlin,  has  been  making 
farther  observations  of  the  envelope  of  gaseous  matter  surrounding 
the  Sun,  which  first  discovered  its  existence  to  astronomers  in  the 
protuberances  seen  daring  solar  ecUpses.  He  has  extended  the 
method  of  "  seeing  without  perceiving  "  them,  by  the  application  of 
the  spectroscope  to  the  circamference  of  the  Sun's  disc ;  when  the 
appearance  of  the  bright  hues  firequently  indicated  the  presence  of 
protuberantial  matter,  and  even  enabled  him  on  several  occasions  to 
examine  the  shape  of  the  outline  of  some  portions  of  it.*  Thus,  on 
February  6th,  a  pillar-shaped  protuberance  showed  itself,  broader  at 
the  base  than  at  the  apex,  which,  in  the  course  of  a  few  hours,  be- 
came curved.  On  the  15th  of  the  same  month,  bright  lines  were 
seen  all  round  the  edge  of  the  disc.  A  very  beautiful  protuberance 
exhibited  its  bright  lines  on  the  afliemoon  of  the  1st  of  April,  the 
line  known  as  C  shining  with  great  intensity.  The  size  of  the  pro- 
minence was  very  considerable;  in  shape  it  resembled  a  water- 
bottle,  whose  neck  rested  perpendicularly  upon  the  Sun's  limb.  On 
searching  for  it  again  the  next  morning,  nothing  could  be  seen,  but 
some  short  bright  lines  immediately  on  the  disc. 
•  "AetronomiBohe  Naofarichten,**  No.  1767. 
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The  lines  which  were  usually  seen  were  those  corresponding  to 
the  dark  lines  in  the  solar  spectrum  C  and  F,*  and  a  third  near^  but 
not  coinciding  with^  the  dark  line  D.  Of  these  the  first  was  nearly 
always  considerably  the  most  intensely  Inminons;  generally  also 
longer  than  F,  and  freqaently  than  the  third  near  D.  Dr.  Tietjen 
several  times  thought  he  saw  traces  of  other  short  bright  lines,  bnt 
was  not  certain  of  their  reality.  But  on  the  25th  of  ICsrch,  about 
noon^  a  fine  bright  line  between  D  and  E  was  positively  seen^  bnt  he 
could  not  decide  whether  it  coincided  accurately  with  the  position  of 
any  dark  line. 

We  cannot  but  feel  great  satisfaction  at  the  prospect  of  the 
continuous  increase  in  our  knowledge  of  solar  physics  which  must 
result  from  the  means  now  afforded  by  the  spectroscope  of  studying 
frequently  those  protuberances  so  long  considered  to  contain 
mysteries  of  which  a  solution  could  only  be  sought  on  the  rare 
and  brief  occasion  of  a  total  solar  eclipse.  The  existence  of  masses 
of  gaseous  matter  round  the  sun,  and  particularly  of  hydrogen 
in  great  abundance,  is  clearly  indicated  and  fully  established  by  the 
appearance  of  the  bright  lines  in  question,  and  by  the  especial 
intensity  and  length  of  the  line  0. 

It  is,  indeed,  curious  to  reflect  how  little  Wollaston,  when,  in 
the  year  1802,  he  saw  a  few  of  the  dark  lines  of  the  solar  spectrum 
by  merely  receiving  through  a  prism  a  thin  line  of  light  admitted 
into  a  darkened  room  by  an  aperture  in  a  window-shutter,  could 
have  imagined  the  important  consequences  which  would,  in  little 
more  than  half  a  century,  result  from  the  persevering  and  accui*ate 
study  of  these  lines.  Had  Newton,  when  by  a  similar  method  he 
first,  to  use  the  poet's  expression,  '^  untwisted  all  the  shining  robe 
of  day/^  examined  the  spectrum  directly  by  bringing  the  prism 
close  to  his  eye,  he  would  in  all  probability  have  anticipated  Dr. 
Wollaston's  discovery,  made  ned.rly  two  centuries  afterwards. 
The  only  conclusion  the  latter  appears  to  have  drawn  from  his 
observation  of  the  lines  was,  that  it  afforded  the  means  of  definitely 
dividing  the  coloured  spectrum  into  four  parts.  A  distinct  dark 
line  separated,  he  stated,t  the  red  and  orange  part  on  one  side, 
and  the  violet  alone  on  the  other,  from  the  remainder  of  the 
spectrum.  The  large  space  between  was  less  distinctly  divided 
into  two  by  a  dark  lino  between  the  green  and  blue  part;  the 

*  Dr.  Tietjen  aiVerwards  noticed,  as  Father  Secchi  had  before,  that  this  bright  line 
does  not  aocuratelj  coincide  with  the  dark  line  F,  although  it  is  quite  close  to  it. 
Also  that  there  is  a  xerj  fine  dark  line  near  D,  coinciding  with  the  bright  line  seen  by 
him. 

t  **  PhUosophical  Traaiaotioni,*'  1802,  p.  878. 


ASTBOHOMICAL  NOTXB  FOR  JULY. 


443 


division  having  a  finer  dark  line  a  little  distance  on  each  side  of  it^ 
either  of  which  mighty  in  an  imperfect  experiment,  be  mistaken  for 
the  division  itself.*  Thus  Dr.  WoUaston  thoaght  he  had  rectified 
the  ideas  both  of  those  who  considered  that  there  were  seven 
primary  colours^  and  of  those  who  imagined  that  these  might  be 
reduced  to  three. 

And  in  this  state  his  discovery  remained  until,  in  the  year  1815, 
Fraunhofer,  by  using  a  telescope  to  magnify  the  prismatically- 
dispersed  spectrum,  observed  and  accurately  measured  the  positions 
of  hundreds  of  these  lines,  since  which  time  they  have  been  known 
by  the  name  of  Fraunhofer's  lines.  After  this  time  they  occupied 
much  of  the  attention  of  scientific  men  in  several  countries ;  but  it 
was  not  nmtil  the  year  1860  that  KirchhofF  arrived  at  a  true  and 
satisfactory  view  of  their  origin.  Less  than  ten  years  has  now 
elapsed  since  he  succeeded  in  converting  the  bright  lines  emitted 
by  several  vaporized  metals  into  dark  lines  when  their  spectra  were 
viewed  through  the  same  vapours  at  a  lower  temperature ;  and  a 
very  large  number  of  these  lines  were  identified  with  those  of  the 
solar  spectrum.  It  is  not,  of  course,  our  intention  here  to  enter 
further  into  the  history  of  the  great  advances  which  science  has, 
in  this  comparatively  short  interval,  been  thus  enabled  to  make ; 
but  we  have  thought  it  worth  while,  at  a  time  when  still  further 
advances  seem  about  to  be  made,  to  recall  to  the  recollection  of 
our  readers  the  first  small  beginnings  of  such  marvellous  and 
admirable  results. 

Variable  Stabs. — The  known  variables,  of  long  period,  which 
will  this  month  reach  tlieir  maximum  of  brightness,  are  seven  in 
number.  As  they  may  be  all  visible  during  some  part  of  the 
evening,  we  annex  a  table  of  their  places  (for  the  present  year), 
probable  length  of  period  in  days,  maximum  and  minimum  of 
brightness,  and  the  date  about  which  they  may  be  expected  to 
arrive  at  a  maximum : — 


NAMB  OF  STAR. 

B.A. 

ir.p.D. 

•      * 

96    61 
66    42 
60      0 
81    18 
107    14 
68    10 
11    68 

PXBIOD. 

days. 
72 
188 
165 
288 
848 
861 

HAGNITTDB. 

DAT  OP  MAX 

BSouti     

h.   m.    8. 
18  40  29 
20  68  88 

18  4    8 

20  8  86 

19  8  40 
16  16    8 

21  86  49 

Max. 
4-7 
7-6 
7-6 
7-8 
7-6 
6-6 
8-2 

Min 
9 
13 
12 
12 
11 
12 
114 

July    6 

6 

21 

9 

onuertain 

July  16 

6 

RYulpeculsD  

T  Heroulis 

BDelphini 

TSagitUrii 

S  Coronse    

S  Cephei 

*  The  three  "diyiaioiis"  of  Dr.  WoUaston  oorreepond  to  the  lines  now  known  i 
D,  F,  and  G. 
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WiNNBCKi's  Gomrr. — We  liad  hoped  in  tiiis  number  to  hare  been 
able  to  give  the  results  of  the  obsenrations  oiT  this  small  body  which 
have  been  made  during  the  two  months  of  its  visibility  since  last 
April ;  they  were^  however^  not  to  hand  at  the  time  of  our  going  to 
press.  Rumker^  the  well-known  director  of  the  Hamburg  Obser- 
vatory, appears  to  have  been  the  first  person  who  saw  it  after  Dr. 
Wixmecke,  on  the  14th  of  April :  after  which  he  and  his  assistant, 
Dr.  Helmert,  obtained  a  valuable  series  of  observations,  commenc- 
ing on  the  28th.  They  describe  the  comet  as  a  roundish,  very 
difihsed  nebulous  object,  more  than  two  minutes  of  arc  in  diameter, 
with  a  strong  central  condensation,  of  about  forty  seconds,  within 
which  a  nucleus  several  times  showed  itself,  and  on  the  29th  of 
April,  two  nticlei  very  close  together  (''Astronomische  Nachrichten,'' 
No.  1759).  Mr.  Perry,  of  Stonyhurst  College,  succeeded  also  in 
observing  the  comet  on  the  11th  and  12th  of  May,  but  could  see  no 
decided  nucleus.   (Monthly  Notices  of  the  B.A.S.,  vol.  xxix.,  p.  300.) 


WOMANKIND: 
IN  ALL  AGES  OF  WESTERN  EUBOPB. 

BT  THOMAS  WBIGHT,    r.S.A. 

CHAPTER    XV. 

HOW   SNGLISHWOMEN   LOOKED   IN  THB   DAYS    OF   QUEBK 

ELIZABETH. 

In  the  reign  of  Queen  Elizabeth^  the  painters  and  engravers  em- 
ployed in  England  were  mostly  Flemings  or  Dutchmen,  who  took 
up  their  residence  here.  One  of  the  former  was  Lucas  de  Heere, 
a  talented  painter,  bom  at  Ohent,  in  1534,  who  resided  a  part  of  his 
life  in  our  island,  and  returned  to  die  at  his  native  town  in  1584. 
He  is  stated  to  have  been  employed  in  1570  to  paint  a  gallery  for 
the  Lord  High  Admiral,  Edward,  Earl  of  Lincoln,  in  which  he  was 
to  represent  in  compartments  the  habits  of  different  nations ;  and 
Horace  Walpole,  to  whose  "Anecdotes  of  Painting"  we  owe  this 
information,  tells  us  that,  when  he  came  to  the  Englishman,  instead 
of  representing  him  in  a  well-known  costume,  he  painted  a  naked 
man,  with  cloth  of  different  kinds  lying  by  him,  and  a  pair  of  shears 
in  his  hand,  in  doubt  as  to  what  form  of  costume  he  should  adopt, 
intending  it  for  a  satire  upon  the  fickleness  of  fashions  for  which 
the  English  were  then  rather  celebrated.  The  satire,  though  some- 
what severe,' was  not  an  original  thought  with  Lucas  de  Heere. 
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Almost  tliirty  years  before^  an  English  physician^  well-known  as  a 
popular  writer  of  his  age^  Andrew  Borde,  published  a  book  entitled, 
"  The  first  boke  of  the  Introduction  of  Knowlege,''  ti^eating  upon 
the  different  peoples  of  the  earth  and  their  languages,  in  the  first  of 
which  he  speaks  of  the  '^  naturall  disposidon  of  an  Englyshman/' 
The  subjoined  cut  represents  exactly  the  same  idea  as  that 
here  ascribed  to  Lucas  de  Heere,  in  evidence  of  which  I  here 


AS  nrausHMAN  in  dibtxbss. 

give  a  copy  of  it.    It  is  followed  by  verses,  the  first  six  of  which 
read  as  follows  :*- 

<*  I  am  an  Engljih  man,  and  naked  I  stand  lMre» 
Mosjng  in  mj  mynd  what  nyment  I  ibal  were  ; 
Eor  now  I  wyll  were  thji,  and  now  I  wyl  were  Aat ; 
Now  I  wyl  were  I  cannot  tel  what. 
All  new  UmhjojM  beplw— nt  teaae; 
I  wyll  have  tiiem,  whether  I  thrTre  or  thee  (Jiamritk),^ 

The  satire  conveyed  in  these  verses  was  severe;  but  it  was 
not  apphcable  to  Englishmen  alone,  for  it  was  much  the  same 
in  France,  where  individuals  appear  to  have  borrowed  the  details 
of  their  costume  from  whatever  foreign  peoples  they  chose,  and  we 
hear  of  one  who  would  wear  a  pourpoint  d  la  Suisse,  of  another  who 
would  wear  a  pourpoint  d  VAllemcmde^  a  third  a  pourpoint  a 
VJHspagnole,  and  so  on  to  any  extent.  In  fact,  we  seem  to  have 
derived  this  excessive  love  of  variety  from  France,  although  in 
the  earlier  half  of  the  sixteenth  century,  and  in  the  reign  of 
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Elizabeth^  there  was  a  decided  tendency  in  England  to  imitate 
the  dreBS  of  the  Spaniards,  and  that  of  the  Low  Countries.  It  is 
worthy  of  remark  that,  in  both  countries,  France  and  England,  this 
love  of  variety  in  finery  is  spoken  of  as  being  more  conspicuous  in 
the  men  than  in  the  other  sex ;  and  this  has  always  been  the  case  at 
periods  of  which  vanity  in  dress  formed  the  especial  characteristic. 
There  is  something  almost  grotesque  in  the  male  dress  of  the  reign 
of  Queen  Elizabeth,  more  so  even  than  in  that  of  the  ladies. 

If  we  look  at  an  Englishwoman  of  that  age,  we  see  that  the 
Middle  Ages  have  passed  away,  with  all  that  their  dresses  presented 
of  ease,  elegance,  and  grace.      The  costume   of  the  Elizabethan 
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ladies  was  stiff  and  very  formal ;  the  more  so  as  they  were  more 
elevated  in  rank  and  fashion,  increasing,  indeed,  in  this  respect,  up 
to  royalty  itself,  and  they  were  certainly  not  graceful.  In  our  second 
cut,  we  have  a  group  of  ladies  and  gentlemen  of  Elizabeth^s  court, 
taken  from  a  contemporary  painting  representing  the  queen's  visit  to 
Hunsdon  House  in  1572,  which  was  engraved  by  Vertue,  and  pub- 
lished  by  the  Royal   Society  of  Antiquaries  in  the  last  century. 
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The  lady  in  fronts  dressed  in  white^  is  believed  to  represent  Lady 
Hnnsdon  herself.    It  will  be  seen  at  a  glance  that  there  is  a  general 
resemblance  in  character  between  the  garments  of  the  two  sexes ; 
both  wore  the  light  close  vest^  which  was  called  the  donblet^  and 
which,  in  the  chiuracter  of  a  somewhat  looser  vest  of  the  same  de- 
scription, which  was  sometimes  worn  oyer  the  donblet,  was  called 
a  jerkin  or  jacket.    This  doublet,  as  will  be  seen,  differs  little  in  the 
two  sexes.     It  descended  to  the  girdle,  and  there  joined,  in  the 
men,  the  hose ;  and  in  ladies,  the  farthingale.    The  hose  represented 
the  breeches  of  a  later  period :  bnt  at  this  time  they  were  stuffed 
out  with  different  materials  to  an  enormous  width,  as  shown  to  some 
extent  in  our  cut,  and  they  were  made  of  costly  material,  often 
purple  or  scarlet.  These  wide-stuffed  hose  were  commonly  known  by 
the  name  of  trunk-hose ;  they  were  usually  stuffed  either  with  wool, 
or  hair,  or  often  with  bran.     Among  the  stories  told  of  these  hose 
by  the  satirists'  of  the  time  is  one  of  a  fashionable  gallant,  who 
wore  hose  of  large  dimensions ;  a  nail  of  the  chair  on  which  he  sat 
tore  a  hole  in  his  hose,  whereby,  when  he  rose  to  bow  to  the  ladies, 
the  bran  poured  out  as  from  a  mill.     A  cry  was  raisod  against  this 
fashion  as  carrying  away  the  supply  of  hair  from  other  more  useful 
purposes,  and  making  it  rare  and  expensive,  even  to  the  destruction 
of  the  tails  and  manes  of  horses ;  and  there  is  an  English  satirical 
song  of  the  reign  of  Elizabeth  entitled,  A  lamentable  complaint  of 
the  pore  countrymen  a^ainste  great  hose,  for  the  losse  of  their  cattelles 
tails"  The  hose  were  sometimes  embroidered,  and  richly  ornamented 
in  other  manners. 

The  farthingales,  or  verdingales,  of  the  ladies  represented  the 
French  vertugale ;  they  joined  the  doublet  at  the  girdle,  like  the 
hose,  and  were  stuffed  out,  not  with  bran,  but  with  hoops.  In  fact 
they  represented  the  hooped  petticoats  of  the  last  century,  and  our 
more  modem  crinolines.  They  appear  often  to  have  been  expanded 
to  a  very  great  width.  From  the  hose,  in  the  male  sex,  descended 
the  stocking,  called  more  usually  in  Elizabeth's  time,  the  nether- 
stocks,  which  also  were  made  of  rich  material,  and  were  much 
ornamented,  and  had  ornamental  and  even  jewelled  garters,  which 
was  the  case  also  with  the  ladies,  though  their  stockings  and  garters 
were  not  like  those  of  the  men,  always  exposed  to  view.  To  the 
dress  of  the  ladies,  at  this  period,  belongs  another  article  of  dress, 
the  petticoat.  This  garment — ^which  appears  by  its  name  to  have 
been  a  petHe  cofe— originally  belonged  to  the  other  sex,  and  thus 
occurs  not  unfrequently  during  the  fifteenth  century.  In  the 
"  Promptorium  Parvulorum,''  an  English-Latin  Dictionary  of  that 
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period^  it  is  explained  by  tuniada,  a  little  tame,  and  in  a  record  of 
the  same  period^  we  have  mention  of  a  ''  pettioote  of  lynen  clothe, 
withought  slyves^^'  so  that  it  appears  to  have  been  an  enter  garment, 
perhaps  having  some  relation  to  the  kdrtle.  Its  real  diaracter  even 
during  Elizabeth's  reign,  is  not  very  clear,  bat  it  is  spoken  of  as 
made  of  silk,  and  as  rather  an  expensive  article  of  dress.  A  short 
Scottish  poem  of  this  period,  by  a  well-known  poet.  Sir  Sidiard 
Maitland  of  Lethington,  entitled  a  ''  Satire  on  the  Town  Ladyes,'' 
speaks  of  a  tvylie  coit  or  wylecotj  as  being  richly  embroidered  and 
sewed  with  lace,  as  being  nnder  the  gown  of  the  ladies,  and  above 
their  hose  and  stockings,  for  he  remarks  of  them,  that — 

Samtyme  tbay  will  beir  up  {raite  up)  thair  gown, 
To  achaw  thair  wyleeot  hingeand  (han^nff)  down ; 
And  samtyme  bayth  (hath)  tliay  will  upbeir, 
To  Bchaw  thair  hois  (hoMe)  of  blak  or  broon  ; 
And  all  for  newfimgibiest  of  geir. 

This  ''  wylecote "  mnst  have  been  an  nnder  garment,  and  the 
modem  petticoat  is  no  donbt  to  be  dated  from  this  period.  '^  New- 
fangleness "  was  the  word  now  introduced  to  signify  the  rage  for 
new  fashions  which  had  seized  upon  people  in  general,  and,  as 
stated  above,  was  displayed  more  strongly  by  the  male  than  by  the 
female  sex.  I  have  alluded  above  to  the  readiness  with  which  the 
English  especially  were  accused  of  borrowing  new  fashions  from  all 
the  nations  around.  A  satirical  writer,  of  the  reign  of  Elizabeth, 
named  Samuel  Rowlands,  in  a  volume  of  Epigrams,  printed  in  1600, 
tells  us  that  the  doublet  was  borrowed  from  France,  and  the  hose 
from  Germany.     He  speaks  of  *'  a  most  accomplished  cavalier  " — 

Walking  the  streets  his  humours  to  disclose^ 
In  the  French  doublet  and  the  G>erman  hoee ; 
The  muffes,  do&ke,  Spanish  hat,  Toledo  blade, 
Italian  ruffe,  a  shoe  right  Ilemish  made. 

Connected  with  the  doublet  I  have  to  speak  of  another  article 
in  modem  dress,  the  boddice  or  stays.  There  can  be  no  doubt  that 
the  practice  of  bracing  up  into  a  slender  form  the  upper  part  of 
the  female  body  by  means  of  laces,  as  in  our  stays,  existed  in  the 
twelfth  century,  as  we  have  satirical  allusions  to  it  in  the  illumina- 
tions of  that  period,  when  it  appears  to  have  been  one  of  the 
'^  newfangled '^  &shions  of  the  period,  but  as  we  have  no  allusion  to 
it  afterwards,  nor  anything  in  the  costume  of  the  illaminations  of 
manuscripts  down  to  the  sixteenth  century  which  would  lead  us  to 
su^ect  it,  we  are  led  to  suppose  that  it  was  a  fashion  soon  laid 
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aside ;  but  the  form  given  to  the  body  in  the  dress  of  the  reign  of 
Ehzabeth  betrays  at  once  the  presence  of  a  contrivance  of  this 
kind.  In  fact  they  are  alluded  to  by  the  popular  satirical  writers  of 
the  day,  one  of  whom,  who  wrote  in  1596,  Stephen  Gosson,  describes 
the  stays  of  that  time  as — 

These  privie  coata,  by  art  made  strong 

With  bones,  with  paste,  with  such  like  ware, 
Wherby  ther  back  and  sides  grow  long, 

And  now  they  hamest  gallants  are ; 
Were  they  for  use  against  the  foe, 
Our  dames  for  Amazons  might  go. 

It  is  from  this  period,  no  doubt,  that  we  derive  our  modem 
stays;  but  at  that  time  they  were  in  use  equally  among  both 
sexes. 

Above  the  doublet  came  the  ruff,  which  surrounded  the  neck, 
and  which  also  was  common  to  both  sexes.  According  to  Eowlands, 
as  quoted  above,  the  ruff  was  derived  from  Italy.  It  was  often  of 
extravagant  dimensions,  and  was  stiffened  by  what  appears  to  have 
been  then  a  newly  invented  article,  starch.  The  ruff  was  often 
fringed  with  lace,  and  otherwise  ornamented. 

Much  labour  and  cost,  as  may  be  supposed,  were  expended  in 
dressing  and  adorning  the  lady's  head.  The  hair  was  curled  and 
twisted  into  a  variety  of  forms,  and  was  farther  bedecked  with 
gems,  and  with  stars,  and  other  ornaments  of  gold  and  silver.  It 
was  frequently  dyed  of  the  colour  which  suited  each  person's  par- 
ticular taste,  and  the  fashion  now  became  genend  of  employing 
false  hair,  to  increase  the  bulk  of  that  whidh  the  lady  possessed  of 
her  own.  Perriwigs  were  also  introduced  at  this  period,  and  another 
new  custom,  of  which  we  now  hear  for  the  first  tim0^  was  that  of 
wearing  ear-rings,  which  is  said  to  have  prevailed  more  among  the 
gentlemen,  the  gay  gallants,  than  among  the  ladiet*  The  latter, 
perhaps,  hesitated  in  submitting  their  ears  to  be  pieroed.  Above 
the  head-dress  was  worn  a  hat,  which  varied  very  maoh  in  shape, 
but  generally  presented  little  elegance  of  form.  Beaver  hats  were 
now  introduced,  but  they  appear  to  have  been  rather  rare  and 
expensive.  The  introduction  of  two  other  articles  belonging  to  the 
toilette]  may  be  ascribed  to  this  period,  and  must  not  be  forgotten. 
The  first  was  the  fan.  The  fan  of  the  Elizabethan  age  was  usually 
made  of  feathers,  like  the  fans  still  in  use  in  the  east,  from  whence 
it  was  probably  derived.  The  handle  was  often  very  richly  orna- 
mented, and  set  with  precious  stones^  and  even  with  diamonds, 
VOL,  xn.— NO,  VI.  0  0 
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As  the  lady  who  made  any  claim  to  dress  in  fashion  was  never 
without  her  fan,  it  was  usually  suspended  to  the  girdle  by  a  chain. 
A  satirist  of  the  day,  Stephen  Gosson,  already  quoted,  approves  of 
the  fan  if  employed  in  the  right  time  of  the  year,  when 
they  were  useful  for  driving  away  flies,  and  for  cooling  the 
skin. 

But  seeing  they  are  still  in  hand, 

In  house,  in  field,  in  chnroh,  in  street ; 
In  sammer,  winter,  water,  land, 

In  oold,  in  heat,  in  dry,  in  weet; — 
I  judge  they  are  for  wives  such  tools 
As  babies  are  in  plays  for  fools. 

Another  article  usually  carried  by  the  fine  lady,  was  the  mask, 
a  fashion  which  appears  to  have  been  imported  from  France.  Ben 
Jonson  calls  them  *'  French  masks."  The  mask  of  the  Elizabethan 
age  only  covered  the  upper  part  of  the  face. 

These    details     of    the 


UtS^t] 


costume  of  our  English 
ladies  of  the  reign  of 
Elizabeth  will  perhaps  be 
better  understood  by  the 
two  accompanying  figures. 
The  first  represents  Queen 
Elizabeth  herself  in  her 
state  dress.  Her  doublet, 
as  will  be  seen,  is  buttoned 
down  the  breast  to  the 
waist,  where  it  joins  the 
spreading  farthingale.  Her 
hair  is  here  curled,  and  sur- 
mounted by  the  crown.  The 
other  is  understood  to  re- 
present the  Countess  of 
Derby,  and  is  taken  from  a 
photograph  of  the  original 
portrait  in  the  South  Ken- 
sington Museum.  Her  lady- 
ship's ruflf  is  plainer  in  cha- 
racter   than    that    of   the 

queen,  and  her  hair  is  surmounted  by  a  small  hat,  much  in  the  style 

of  those  worn  by  ladies  of  the  present  day. 

Since  the  Middle  Ages  had  expired,  a  new  agent  of  progress 
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This  was   the  art  of  printing.     The 


had  come  into  the  world, 
printing-press  which  Wil- 
liam Caxton  set  up  in  the 
Almonry  of  Westminster 
Abbey  forms  the  true  di- 
vision between  the  old  world 
and  the  new  in  our  island. 
Not  that  the  books  which 
followed  for  some  years 
after  this  invention  was 
brought  in  had  any  great 
social  interest;  but,  gra- 
dually the  new  voice  made 
itself  heard,  and  there  can 
be  no  doubt  that  at  the 
time  of  which  we  are  now 
speaking,  the  press  had 
already  become  the  great 
moving  power  in  social  and 
political  progress.  In  our 
country^  the  example  of  our 
neighbours,  and  especially 
of  Prance,  had  brought  in 
a  great  amount  of  pride, 
and  extravagance,  and 
other  social  evils,  which 
threatened  society  itself, 
but   there  was  rising    up 

against  this  a  very  decided  and  powerful  resistance,  in  which 
became  united  a  variety  of  principles  and  sentiments  which  finally 
made  themselves  heard  under  the  name  of  Puritanism.  Their 
weapon  was  the  press,  and  through  it  they  showed  themselves  first 
in  the  form  of  satire,  as  well  as  of  remonstrance  and  declamation. 
The  number  of  satirists  upon  contemporarj*^  manners  and  feelings 
during  the  Elizabethan  age,  when  they  first  became  active,  is  quite 
remarkable.  I  have  already  quoted  more  than  one,  but  I  will  now 
introduce  the  most  remarkable  of  them  all,  for  the  manner  in  which 
he  takes  up  and  criticises  the  dress  of  his  fair  countrywomen. 
Philip  Stubbes  was  a  violent  and  fearless  Puritan ;  he  appears  to 
have  been  a  Londoner,  but  he  was  apparently  educated  in  Cam- 
bridge, and  his  name  is  connected  with  that  and  the  sister  university. 
Stubbes,  like  many  of  the  popular  reformers  of  his  times,  was  a 
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fierce^  bat  often  rather  a  coarse^  satirist.  Among  his  books^  one 
especially,  entitled  ''  The  Anatomie  of  Abuses/'  and  published  in 
1585,  attacks  the  contemporary  fashions  in  dress,  and  throws  great 
light  upon  many  of  its  details.  He  begins  by  repeating  against 
our  countrymen  the  same  accusation  of  an  inordinate  love  of  new 
fashions,  whioh^  aa  we  haye  seen  at  the  beginning  of  the  present 
chapter,  had  been  made  more  than  half  a  century  before.  '^  Hereby,'' 
he  saySi  ''it  appeareth  that  no  people  in  the  world  are  so  curions 
in  new  &ngle8  as  they  bee/'  After  reviewing  with  considerable 
severity  the  failings  of  the  gentlemen  in  this  respect,  Stubbes  pro- 
ceeda  to  the  ladies,  and  quarrels  first  with  their  faces.  '^  The  women/' 
he  sayi,  ''many  of  them,  use  to  colour  their  faces  with  certaine 
oyles,  liquors,  unguentes,  and  waters  made  to  that  end,  whereby 
they  thinke  their  beautie  is  greatly  decored  /'  which  painted  fistces, 
he  assures  us>  are  the  devil's  nets  to  entangle  poor  souls.  ''Then 
foUoweth  the  trimming  and  tricking  of  their  heades,  in  laying  out 
their  hairs  to  the  shewe,  whiche  of  force  must  be  curled,  frisled,  and 
crisped,  laid  out  (a  world  to  see),  on  wreathes  and  borders,  from 
one  eare  to  another.  And  least  it  should  fall  down,  it  is  under- 
propped with  forksi  wierSi  and  I  cannot  tell  what,  like  grim  steme 
monsters,  rather  than  chaste  Christian  matrones.  Then  on  the 
edges  of  their  boulstered  hair  (for  it  standeth  crested  rounde  about 
their  frontiers,  and  hanging  over  their  faces  like  pendices  or  tailes, 
with  glasss  windowes  on  every  side),  there  is  laid  great  wreathes  of 
golds  and  silver,  curiously  wrought  and  cunningly  applied  to  the 
temples  of  their  heades.  And  for  fear  of  lacking  anythinge  to  set 
forthe  their  pride  withall,  at  their  haire,  thus  wreathed  and  creasted, 
are  hanged  bugles  (I  dare  not  say  babies),  ouches,  ringes,  gold, 
silver,  glasses,  and  suche  other  childishe  gewgawes  besides." 
Moreover,  "  if  curling  and  laying  out  of  their  owne  naturall  haire 
were  all,  it  were  the  less  matter ;  but  thei  are  not  simplie  content 
with  their  owne  haire,  but  buye  other  haire,  either  of  horses,  mares, 
or  any  otiber  straunge  beastes,  dyeing  it  of  what  colour  they  list 
themselves.  And  if  there  be  any  poore  woman  that  hath  faire 
haire,  these  nice  dames  will  not  rest  till  they  have  bought  it.  Or  if 
any  children  have  faire  haire,  they  will  entice  them  into  a  secret 
place,  and  for  a  penie  or  two  they  will  cut  of  their  haire ;  as  I  heard 
that  one  did  of  late,  who,  meeting  a  little  childe  with  veiy  faire 
hairoi  inveigled  her  into  a  house,  promised  her  a  penie,  and  so  outte 
off  her  hair.  And  this  they  were  in  the  same  order,  as  you  have 
heard,  as  though  it  were  their  owne  naturall  growing."  And  then, 
not  content  with  this,  "on  toppes  of  these  stately  turrets  ( I  means 
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their  goodly  heades),  stand  their  other  oapitall  ornaments,  as  French 
hood,  hatte,  cappe,  keroher,  and  such  like,  whereof  some  be  of 
velvet,  some  of  taffatie,  some  (but  few)  of  wooll,  some  of  this 
fashion,  some  of  that,  and  some  of  this  colour,  some  of  that, 
according  to  the  variable  phantasies  of  their  serpentine  mindes. 
And  to  such  excesse  it  is  growne,  as  every  artificer's  wife  (almost) 
will  not  sticke  to  goe  in  her  hat  of  velvet  every  day,  every  mer- 
chant's wife  and  meane  gentlewomen  in  her  French  hood,  and 
every  poore  cottager^s  daughter  in  her  taflfatie  hat,  or  els  of  wooll  at 
least,  well  lined  with  silke,  velvet,  or  tafiatie ;  but  howe  they  come 
by  this  (so  they  have  it)  they  care  not/'  ''  They  have  also  other 
omamentes  besides  these  to  fumishe  forthe  their  ingeniouse  heades, 
which  they  call  (as  I  remember)  cawles,  made  netwise  to  the  ende, 
as  I  thinke,  that  the  clothe  of  golde,  clothe  of  silver,  or  els  tinsell, 
may  the  better  appeare,  and  shew  itselfe  in  the  bravest  manner;  so 
that  a  man  that  seeth  them  (their  heades  glisten  and  shine  in  such 
Borte)  would  thinke  them  to  have  golde  heades.  And  some  weare 
lattice  oappes  with  three  homes,  three  comers,  I  should  say  like 
the  forked  cappes  of  popishe  priestes,  with  their  perriwinkles, 
chitterlings,  and  the  like  apishe  toyes  of  infinite  varietie."  And 
there  was  something  even  still  worse  than  all  this :  ''  Another  sort 
of  dissolute  minions  and  wanton  simpronians  (for  I  can  terme  them 
no  better),  are  so  farre  bewitched  as  they  are  not  ashamed  to  make 
holes  in  their  eares,  whereat  they  hang  ringes,  and  other  jewels  of 
gold  and  precious  stones.  But  what  this  signifieth  in  them,  I  will 
holde  my  peace,  for  the  thing  itself  speaketh  sufficiently." 

The  ruffs  next  fall  under  the  censure  of  worthy  Philip  Stubbes, 
and  with  the  new  liquor  named  starch  he  is  especially  offended. 
''  The  women  there  use  great  ruffes  and  neckerchers,  of  hoUand, 
laune,  camericke,  and  such  clothe,  as  the  greatest  thread  shall  not 
be  BO  big  as  the  least  haire  that  is;  and  lest  they  should  fall  downe, 
they  are  smeared  and  starched  with  the  devil's  liquor — I  mean 
starche;  after  that  dried  with  great  diligence,  streaked,  patted, 
and  rubbed  very  nicely,  and  so  applied  to  their  goodly  necks,  and 
withal  underpropped  with  supportasses,  the  stately  arches  of  pride. 
Beyond  all  this,  they  have  a  further  fetche,  nothing  inferior  to  the 
rest,  as,  namely,  three  or  foure  degrees  of  minor  ruffes,  placed 
gradatim,  one  beneath  another,  and  al  under  the  mayster  devil- 
ruffe  ;  the  skirtes  then  of  these  great  mffes  are  long  and  wide,  every 
way  pleated,  and  crested  full  curiously,  God  wot.  Then,  last  of  all, 
they  are  either  clogged  with  gold,  silver,  or  silke  lace  of  stately 
price,  wrought  all  over  with  needle- worke,  or  speckeled  and  sparkeled 
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here  and  there  with  the  sunne,  the  mone,  the  Btarres,  and  many 
other  antiques  strange  to  beholde.  Some  are  wrought  with  open 
worke  downe  to  the  midst  of  the  ruffe  and  further;  some  with  dose 
worke,  some  with  purled  lace  so  cloied^  and  other  gewgawes  so 
pestered,  as  the  ruffe  is  the  least  parte  of  itself.  Sometimes  they 
are  pinned  upp  to  their  eares^  and  sometimes  they  are  suffered  to 
hange  over  theyr  shoulders,  like  windmill  sailes  fluttering  in  the 
winde.  And  thus  every  one  pleaseth  her  selfe  in  her  foolish 
devices." 

Next  come  the  gowns,  or,  in  other  words,  the  farthingales. 
''  Their  gownes,''  Stnbbes  tells  us, ''  be  no  lesse  famous  than  the 
rest,  for  some  are  of  silke,  some  of  velvet,  some  of  grograine,  some 
of  taffatie,  some  of  scarlet,  and  some  of  fine  clothe  of  x.,  xx.,  or 
xl.  shilUnges  of  a  yarde.  But  if  the  whole  gowne  be  not  silke  or 
velvet,  then  the  same  .shall  be  layed  with  lace,  two  or  three  fingers 
broade,  all  over  the  gowne,  or  els  the  most  parte ;  or  if  not  so  (as 
lace  is  not  fine  enough  sometimes),  then  it  most  be  garded  with 
great  gardes  of  velvet,  every  gard  fewer  or  sixe  fingers  broad  at  the 
least,  and  edged  with  costly  lace ;  and  as  these  gownes  be  of  divers 
and  sondry  colours,  so  are  they  of  divers  fashions,  chaunging  with 
the  moone — ^for  some  be  of  the  new  fashion,  some  of  the  olde,  some 
of  thys  fashion,  and  some  of  that,  some  with  sleeves  hanging  downe 
to  their  skirtes,  trailing  on  the  ground,  and  cast  over  their  shoulders 
like  cowe  tailes.  Some  have  sleeves  much  shorter,  cut  up  the  arme, 
and  poincted  with  silke  ribbons  very  gallantly  tied  witii  true-love 
knottes  (for  so  they  call  them).  Some  have  capes  reaohyng  downe 
to  the  middest  of  their  backes,  faced  with  velvet,  or  els  with  some 
fitie  wrought  silke  tafi&tie,  at  the  least,  and  fringed  about  vere 
bravely ;  and  (to  shut  up  all  in  a  worde)  some  are  pleated  and  rinsled 
downe  the  backe  wonderfully,  with  more  knackes  than  I  can  declare. 
Then  have  they  petticoates  of  the  beste  clothe  that  can  be  bought, 
and  of  the  fayrest  dye  that  can  be  made.  And  sometimes  they  are 
not  of  clothe  neither,  that  is  thought  to  base,  but  of  scarlet, 
grograine,  ta&tie,  silke,  and  such  like,  fringed  about  the  skirtes 
with  silke  fringe,  of  chaungeable  colour.  But  whiche  is  more  vayne, 
of  whatsoever  their  petticoates  be,  yet  must  they  have  kirtles  (for  so 
they  call  them)  either  of  silke,  velvett,  grograine,  taffatie,  sassen,  or 
scarlet,  bordered  with  gardes  lace,  fringe,  and  I  cannot  tell  what 
besides;  so  that,  when  they  have  all  these  goodly  robes  upon  them, 
women  seeme  to  be  the  smallest  part  of  themselves.' ' 

Lastly,  let  us  look  to  their  stockings  and  shoes.  We  know  that 
in  Elizabeth^s  reign  came  into  fashion  high-heeled  shoes,  and  shoes 
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over  which  the  wearers  slipped  sometimes  what  on  that  account 
were  called  slippers^  or  pantonffles.  '^  Their  nethenbockes  and 
stockings^''  Stabbes  continaes^  ''in  like  maner^  are  either  of  silk^ 
jeansey^  worsted,  crewell,  or,  at  least,  of  as  fine  yeame,  thread,  or 
clothe,  as  is  possible  to  be  hadde ;  yea,  they  are  not  ashamed  to 
weare  hoase  of  all  kinde  of  channgeable  colours,  as  green,  red, 

white,  russet,  tawny,  and  els  what Then  these  delicate  hosen 

must  be  cunningly  knit,  and  curiously  indented  in  every  point  with 
quirkes,  clockes,  open  seame,  and  every  thing  els  accordingly — 
whereto  they  have  cooked  shoes,  pinsnets,  pantoffles,  and  slippers ; 
some  of  blacke  velvet,  some  of  white,  some  of  Spanishe  leather,  and 
some  of  Englishe,  stitched  with  silke,  and  embrodered  with  golde 
and  silver  all  over  the  foot,  with  other  gewgawes  innumerable;  all 
which  if  I  should  endeavour  myself  to  expresse,  I  might  with  like 
facilitie  number  the  sands  of  the  sea,  the  starres  in  the  skie,  or  the 
grasse  upon  the  earth,  so  infinite  and  innumerable  be  their  abuses/' 
So  far  Master  Philip  Stubbes* 
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BY    BICHABD    FEEE,    F.L.S. 

The  parental  attachment  of  Lump  fish  {Oydopterus  lumpits)^  the 
stickleback  {Oasterosteus),  the  pipe  SLsii{8ygnathu8),  and  the  curiously 
formed  sea-horse  (the  Hippocampus),  with  many  other  fish  is  a  well 
recognized  fact;  but  perhaps  it  is  not  universally  known  that  the 
males,  not  thsfemcdes,  take  charge  of  and  hatch  the  eggs. 

The  {OoHiM  gobio)  miller's  thumb,  or  river  bullhead,  is  an  inhabi- 
tant of  most  of  our  rivers  and  streams.  The  ordinary  length  is 
about  four  inches,  and  the  colour  varies  (as  in  other  fish)  according 
to  the  ground  upon  which  it  rests.  If  any  danger  approaches,  the 
fish  pushes  its  head  beneath  a  stone,  and  there  remains,  awaiting  its 
doom. 

Although  seldom  eaten  in  England,  it  is  said  to  be  much  esteemed 
on  the  continent.  The  flesh  resembles  that  of  the  whitebait  and  eel. 
The  most  frequent  use  made  of  this  fish  in  England  is  as  bait  for 
eels.  A  fishmonger  in  Bath  told  me,  that  on  the  day  of  the  Queen's 
marriage  he  caught  an  eel,  seven  pounds  weight,  on  a  night-line, 
baited  with  a  bullhead.  It  does  not  possess  a  swim-bladder  like  fish 
which  are  formed  to  swim  in  midwater,  for  the  proper  position  of  the 
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Ootfcns  is  at  the  bottom  of  the  stream  among  the  insects  and  minute 
water-plants.  Johnson  and  Willoughby  represent  the  female  as 
much  distended  with  spawn^  which  they  say  '^  she  collects  in  Uttle 
lumps  on  her  breast^  where  it  is  covered  with  a  black  membrane 
until  it  is  hatched." 

It  is  a  great  pity  that  naturalists  should  make  assertions  which 
they  cannot  substantiate.  I  have  had  a  great  many  of  the  fish 
under  dose  examination^  in  an  aquarium  set  apart  for  the  study  of 
their  habits^  and  cannot  recall  a  single  circumstance  which  would 
justify  the  assertion  that  the  female  takes  care  of  the  eggs. 

Not  long  since  Mr.  Sarel  of  Brighton^  presented  me  with  four 
specimens  of  the  Oottus  gobio  or  miller's  thumb.  These  I  placed  in 
an  aquarium  holding  thirty-six  gallons  of  water^  continually  running. 
On  the  morning  of  the  4th  of  March  I  was  surprised  to  find  that  a 
large  light  coloured  specimen  had  become  thin^  and  a  small  black 
fish  had  taken  up  a  position  on  the  top  of  a  stone^  near  the  side  of 
the  tank.  On  closer  inspection  I  found  that  the  light  fish  had  laid 
her  eggs  sideways  against  the  glass^  at  the  top  of  the  stone^  which 
was  about  two  inches  high^  and  in  so  convenient  a  position^  that  I 
rightly  anticipated  I  should  be  able  to  watch  the  whole  process  and 
progress  of  the  hatching. 

The  little  black  fish  rested  upon  the  eggs^  which  were  about 
forty  in  number^  and  kept  fanning  them  with  his  large  pectoral  fins 
incessantly,  while  with  ferocious  eyes  he  watched  the  actions  of  the 
other  occupants  of  the  aquarium.  After  fanning  the  cluster  by  a 
downward  movement,  as  if  he  had  calculated  upon  their  being 
deposited  upon  the  ground  (as  they  ought  to  have  been),  he  seemed 
suddenly  to  realize  their  unnatural  position,  and  reversed  the  action 
of  his  fins,  thus  drawing  the  current  of  water  upwards  through  the 
'fixed  mass. 

This  mistake  frequently  occurred  daily,  and  was  as  often  rectified. 
Amongst  the  eggs  were  several  channels,  through  which  the  water 
passed  freely,  in  fiict  every  pellet  was  exposed  to  a  current  in  the 
same  manner  in  which  the  eggs  of  the  whelk  are  arranged.  While 
the  male  fish  thus  kept  watch,  he  never  partook  of  a  particle  of 
food,  and  any  attempt  to  supply  him  was  resented;  worm  after  worm 
was  offered  to  him,  but  he  merely  took  it  in  his  mouth  and  removed 
it  wriggling  to  the  most  distant  comer  of  the  tank.  On  placing  an 
iron  bar  in  the  water,  near  him,  to  remove  a  pebble,  he  seized  it 
savagely,  and  held  it  so  firmly  that  I  lifted  him  out  of  the  water 
nearly  a  foot,  and  kept  him  suspended  for  about  a  minute. 

A  tive  shrimp  was  introduced  near  the  spot  where  the  eggs  lay ; 
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he  seized  it  by  tlie  middle^  and  took  it  away  like  a  dog  would  a  rat^ 
afterwards  returning  to  his  position  to  recommence  fanning  the  eggs 
more  vigorously  and  even  savagely,  as  if  to  make  up  for  lost  time. 
If  any  foreign  substance  dropped  from  the  fernery  above  him,  he 
would  seize  it  and  rapidly  carry  it  off  to  the  other  side  of  the 
aquarium. 

Pour  days  after  the  dark  Cottus  had  commenced  his  labour  of 
love,  the  eggs  began  to  assume  a  yellowish  tint.  The  fish  seemed 
to  be  in  great  distress  at  the  cool  impertinence  of  the  sticklebacks, 
who  came  curiously  watching  his  proceedings.  Not  only  had  he  to 
guard  against  these  strangers,  but  the  parent  who  laid  the  eggs  was 
in  a  lean  condition,  and  seemed  to  be  watching  her  opportunity  to 
devour  the  spawn. 

Sixteen  days  after  the  eggs  were  laid  or  deposited,  they  appeared 
to  be  speckled.  On  using  a  lens  I  discovered  to  my  delight  that 
every  egg  contained  a  live  fish,  and  these  little  spots  were  eyes. 
The  sentinel  now  began  to  get  furiously  excited,  and  fanned  away 
day  and  night  without  ceasing ;  first  downwards,  and  then  upwards. 
He  rushed  round  the  tank  and  attacked  every  other  occupant  with- 
out the  slightest  provocation,  and  again  rapidly  returned  to  his 
duties.  On  the  seventeenth  day  a  beautiful  rose-coloured  blush 
momentarily  suffused  each  egg,  and  disappeared,  and  every  now 
and  then  there  appeared  a  rapid  half  turn  of  an  object  within  the 
egg,  then  I  had  the  satisfaction  of  discovering  that  all  the  eggs  were 
hatching  quickly. 

Thirty  days  after  their  being  deposited,  the  crimson  blush 
appeared  and  disappeared  seventy-five  times  a  minute,  and  thirty- 
five  days  after  a  small  fish  issued  from  most  of  the  eggs.  I  was 
called  away  from  home  on  the  day  the  last  of  the  fish  were  hatched, 
and  on  my  return  the  tank  was  dry,  some  accident  having  caused  a 
leakage.  Enough,  however,  was  noticed  to  settled  the  question  as 
to  whether  the  male  or  female  hatches,  or  broods  over  the  eggs. 
This  conclusion  might  be  very  well  attained  by  analogy.  We  find 
that  all  fish  we  are  able  to  study  are  possessed  of  two  kinds  of  so- 
called  roe ;  the  hard  and  the  soft — ^the  former  belonging  to  the  female, 
and  the  latter  to  the  male.  When  the  female  sheds  her  roe  or 
spawn,  the  male  fish  broods  over  it  and  deposits  the  soft  roe  or 
milt  upon  it,  totally  regardless  of  the  presence  or  absence  of  the 
female,  who  gei;ierally  departs  as  soon  as  she  has  performed  her 
mission.  Whether  in  ordinary  cases  any  considerable  time  is  taken 
up  in  the  fulfilment  of  the  duties  of  the  male,  I  know  not,  but  that 
this  devot-ed  male  fish  not  only  hovered  over  the  eggs  for  more  than 
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a  months  but  after  the  little  fish  had  escaped  he  still  continaed  at 
work^  fanning  the  egg-shells^  and  was  seen  thus  occupied  on  the  day 
the  tank  ran  dry. 

I  may  mention  one  cnrious  incident  to  show  the  desire  of  a 
Cottas  to  exercise  parental  control.  On  the  occasion  of  one  of  the 
small  fish  emerging  from  its  egg^  the  parent  chased  it  to  the  bottom 
of  the  tank^  and  taking  it  gently  in  his  mouthy  replaced  it  in  the 
cluster.  This,  however,  was  not  repeated,  for  the  young  ones 
emerged  very  rapidly  firom  their  tiny  prisons,  from  the  first  hour  of 
hatching,  as  if  the  straggles  of  each  assisted  the  others  to  escape. 


AEOHiEOLOGIA. 

A  VBBT  interesting  Boxan  sepulchbal  monument  has  recently  been 
found  at  Colchester,  the  Oamulodunu^n  of  the  Bomans,  on  the 
property  of  Mr.  George  Joslin,  jun.,  which  is  on  the  site  of  the 
extensive  cemetery  of  the  ancient  city,  whiah  lay  on  the  road  to- 
wards Londinium  (London) .  It  is  a  sculptured  stone^  the  upper  part 
of  which  has  a  figure,  about  three  feet  high,  of  a  Roman  soldier,  of 
unusually  good  workmanship ;  beneath  which  the  following  inscrip- 
tion presents  itself,  in  four  lines,  and  in  large  and  well-cut  letters : — 

M  FAVON  MF  POL  FACI 
US  >  LEG  XX  VERECVND 
VS  ET  NOVICVS  LIB  P08V 
BBVNT  •  H'S'B 

Which  may  be  read,  Ma/rcus  Fwvonius  Mard  filius  PoUio  FacUis 
{cmturio),  legionis  xx.  Verecundus  et  Novicus  liberti  poausrunt. 
Etc  sUvs  eat  The  figure,  as  just  stated,  is  well  sculptured,  and  is 
especially  interesting  for  the  details  of  the  costume.  The  centurion 
holds  in  his  left  hand  a  dagger,  and  he  carries  a  second  dagger  at 
his  right  side.  In  his  right  hand  he  holds  the  rod,  or  vine  branch, 
the  centurion's  badge.  His  legs  are  encased  in  greaves,  and  he 
wears  a  riohly-omamented  girdle.  We  may  remark  that  the  twen- 
tieth legion  had  its  permanent  station  at  Deva  (Chester).  OcMfiU" 
lodunvm^  or,  as  it  was  more  commonly  called,  Oolonia,  appears  to 
have  been,  like  Uriconium  (Wroxeter),  a  fevourite  place  for  retired 
veterans. 

On  the  eastern  side  of  Colchester,  on  the  road  leading  to 
Mersey,  Boman  sepulchral  remains  have  also  been  discovered  within 
the  last  month,  but  we  have  not  yet  any  exact  description  of  them. 

The  coNOBBSs  of  the  British  Abchjsolooical  Association  at  St. 
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Albans  will  take  place  daring  the  week  beginning  on  Monday^  tbe 
second  of  Angust,  with  Lord  Lytton  for  president.  The  programme 
will,  we  believe,  soon  be  published,  and  we  have  heard  of  several 
interesting  papers  already  preparing  for  reading  during  the  week. 

Some  early  barrows  between  Sidmouth  and  Honiton,  in  Devon- 
shire, in  one  of  which  was  found  a  remarkable  interesting  drinking 
CUP,  made  of  Kimmbridgb  coal,  and  evidently  turned  on  the  lathe. 
It  is  about  three  inches  and  a  half  in  height,  and  nearly  three 
inches  in  diameter,  and  of  a  rather  unusual  form. 

A  quantity  of  Rohan  coins  have  been  dug  up  on  Salisbury 
Plain  by  some  labourers  employed  at  work  there.  They  lay  at 
a  depth  of  about  two  feet,  and  had  been  deposited  in  a  coarse 
earthen  jar.  In  number  they  were  between  eighteen  and  nineteen 
hundred,  of  small  brass,  belonging  nearly  all  to  the  Constantino 
family,  and  ranging  from  Licinius  (a.d.  307 — 324)  through  the 
period  when  the  imperial  throne  was  occupied  by  that  family. 
Mr.  Boach  Smith,  who  has  conmiunicated  some  remarks  upon 
these  coins  to  the  Numismatic  Society,  points  out  the  great  interest 
in  the  exergual  lettering  of  these  coins.  It  is  well  known  that  at 
this  period  of  the  Soman  empire  in  the  west,  considerable  mints 
were  established  in  some  of  the  greater  towns,  and  the  place  at 
which  the  coin  was  struck  was  indicated  by  certain  letters  in  the 
exergue.  Thus  p.lon  {jpercuasa  Londinio)  indicated  that  the  coin  was 
from  the  Mint  at  London.  Others  marked  plc  and  pln  have  been 
ascribed  to  the  same  mint,  but  there  existed  some  doubt  whether 
these  belonged  to  the  London  Mint,  or  to  that  of  Lugdunum 
(Lyons),  where  also  there  was  an  import>ant  establishment  for  issuing 
money.  Mr.  Eoach  Smith,  in  the  remarks  just  alluded  to,  has 
given  very  satisfactory  reasons,  derived  from  a  comparison  of  these 
coins  found  on  Salisbury  Plain,  for  considering  that  these  coins 
marked  plc  and  pln  could  not  have  come  from  the  same  mint  which 
produced  the  coins  marked  plon,  and  that  therefore  they  are  not 
from  the  Mint  of  Londinium.  By  far  the  greater  part  of  these 
coins  found  on  Salisbury  Plain  belong  to  the  Mints  of  Treveris 
{Treves),  Londinium  {London),  Lugdunum  {Lyons),  and  Arelatum 
{Aries). 

A  very  interesting  discovery  has  lately  been  made  at  Luton, 
near  Chatham,  for  the  particulars  respecting  which  we  are  indebted 
to  Mr.  Humphrey  Wickham,  of  Strood,  by  whose  prompt  decision 
the  remains,  accidentally  brought  to  light,  were  preserved.  Luton, 
as  the  name  indicates,  lies  below  the  chalk  hill,  in  a  very  sheltered 
site.     During  excavations  for  brick-earth  and  buildings,  the  work- 
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men  came  npon  wallsj  formed  chiefly  of  flints^  whiclij  at  some 
remote  period^  had  been  broken  down  to  within  aboat  three  feet 
of  the  ground  on  which  they  stood.  Further  digging  revealed  the 
fact  that  it  had  been  a  walled  family  burial-place.  It  contained  the 
following  objects^  which  had  apparently  been  inclosed  in  a  wooden 
chest :  a  bronze  jug^  of  elegant  shape :  a  bronze  bowl^  bearing  the 
maker's  name^  African  {Africanua) ;  the  bronze  hasp  of  a  chest ; 
an  iron  lamp-stand ;  an  iron  implement  upwards  of  three  feet  in 
lengthy  which  has^  perhaps^  been  a  weeding  spud ;  a  square  glass 
bottle  and  a  portion  of  a  ribbed  glass  basin;  and  four  dishes  of 
what  is  usually  called  Samian  ware. 

T.W. 


CORRESPONDENCE, 

LUNAR  ECLIPSES.— ETA  ARGtS.— THE  EARTH  SHADOW. 

We  have  received  the  followmg  in  a  letter  firom  Mr.  Thomas  D.  Smeaton, 
of  Robe,  South  Australia : — 

In  "  Chambers'  "  Handbook  of  Astronomy,"  it  is  noted  that  during 
a  total  Eclipse  of  the  Moon,  March  19,  1848,  the  Moon  was  so  readily 
seen  that  many  persons  doubted  the  realiiy  of  the  eclipse.  On  September 
24, 1866,  the  same  phenomenon  was  remarked  in  South  Australia.  On 
the  other  hand,  the  ecHpses  of  June  15,  1620,  and  May  18,  1761,  were 
remarkable  for  the  complete  disappearance  of  the  Moon.  Is  it  more 
than  a  coincidence  that  in  the  first  two  instances  the  eclipse  took  place 
near  the  Equinoxes,  and  in  the  last  two  near  the  Solstices  P  And  if  this 
were  the  rule,  could  any  &ir  explanation  be  founded  upon  it  P 

In  Guillemin's  *'  The  Heavens,"  the  English  Annotators  seem  to  have 
overlooked  the  statement  (p.  334)  that  Eta  Arg&B  now  presents  an  appear- 
ance of  unusual  magnificence,  and  surpasses  Canopus  in  brilliancy.  So 
far  from  this  being  tme,  it  is  to  the  naked  eye  almost  lost  in  the  nebula 
that  accompanies  it.  (Proctor,  1866,  continues  to  mark  it  of  2nd  mag. 
So  also  Dietrichsen  and  Hannay,  1869.) 

In  the  clear  sky  of  South  Austrab'a  the  Shadow  of  the  Earth  is  ofl;en 
seen  at  sunset  mounting  in  the  eastern  sky  as  a  low  dark  sector.  The 
phenomenon  of  rays  proceeding  from  a  point  opposite  to  the  Sun  is  also 
often  observed,  and  on  one  occasion  I  saw  a  rainbow  partially  encircling 
these  luminous  rays,  like  the  tire  and  BX)oke0  of  a  wheel.  The  whole 
upon  a  dark  thunder-^loud  as  back  ground. 
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PROGRESS  OF  INVENTION. 


Fbeparing  Fibre  fbom  Bamboo  Cake. — The  bamboo  oaue  is  separated 
into  fibre  bj  proper  machines.  It  is  then  boiled  in  caustic  alkali  of  about 
six  degrees  Beanme  in  an  open  kettlci  nntil  the  siliceous  and  gnmmy 
matter  is  extracted.  It  is  then  pressed  to  extract  water,  and  as  much  of 
the  siliceous  and  gnmmj  matter  as  may  be  held  by  the  fibre.  It  is  then 
boiled  for  about  three  hours  in  a  weaker  solution  of  caustic  alkali,  and 
afterwards  for  two  hours  in  soap  and  water.  This  cleanses  and  softens 
the  fibre,  and  does  not  reduce  it  to  a  pulpy  condition,  nor  does  it  impair 
its  strength.  The  fibres  are  then  washed  dean,  and  are  prepared  for 
carding  by  passmg  them  through  a  machine  hackle.  They  are  next 
subjected  to  strong  cards,  which  reduce  them  to  a  proper  condition  for 
spinning.  The  fibre  should  be  in  a  moist  state  during  the  process  of 
carding.  This  bamboo  fibre  thus  prepared  may  be  used  separately,  or 
mixed  with  other  substances  for  the  manufacture  of  textile  fabrics. 

Food  fob  Horses  akd  Cattle. — This  invention  consists  in  introducing 
into  the  food  for  cattle  the  firuit  of  the  date-palm.  The  mixture  is  stated 
to  be  good  for  poultry  and  game,  as  well  as  for  horses.  The  mixture  of 
date-palm  with  dour,  or  other  farinaceous  substances,  is  moistened  and 
made  into  cakes.  It  is  then  baked,  and  afterwards  pulverized.  The 
water  and  baking  may  be  dispensed  with  when  the  food  is  to  be  used  as 
meal.  Medicinal  properties  may  be  imparted  to  this  food  by  mixing  it 
with  mineral  waters.  Again,  a  better  kind  may  be  prepared  and  dipped 
in  lemon  juice,  and  dried  at  a  low  temperature,  and  this  may  be  used  by 
sailors  for  curing  or  preventing  scurvy.  The  inventor  is  Mr.  James  Spratt, 
of  Holbom. 

Button  Fastening.— Mr.  Henry  Mayhew  proposes  to  attach  buttons 
to  any  fabric  in  the  following  manner : — He  takes  a  small  strip  of  pliable 
metal,  the  ends  of  which  are  pointed.  This  he  passes  over  the  bar  of  the 
button ;  he  then  brings  the  ends  dose  together.  The  two  ends  are  then 
passed  through  the  material  to  which  the  button  is  to  be  fiistened,  and 
each  end  of  the  metal  is  then  to  be  bent  back  and  compressed.  The 
button  can  only  be  removed  by  bringing  the  ends  together  again. 

Needle  Case  and  Wrapper. — ^A  very  simple  needle-case  has  been 
invented  by  Mr.  Charles  Bartlett  James,  of  Bedditch.  It  consists  of  an 
outer  cover,  or  case  and  sheath  combined,  made  of  paper,  silk,  or  any 
other  suitable  material,  so  as  to  fold  up  and  close  with  a  tongue-piece. 
From  the  inner  side  of  the  body  of  this  outer  case,  to  which  it  is  attached, 
a  strip  of  ribbon  or  paper  passes  into  the  sheath,  where  it  is  attached  to 
the  side  of  the  same,  so  that  upon  the  descent  of  a  packet  of  needles 
into  the  sheath,  it  will  press  upon  and  draw  down  with  it  into  the  sheath 
the  material  of  the  strip,  such  action  tending  to  faring  together  and  close 
the  parts  of  the  case;  whilst  the  opening  out  of  the  same  has  a  contrary 
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effect,  the  strip  being  drawn  out  of  the  sheath,  and  consequently  pro- 
pelling or  forcing  upwards,  and  partially  out  of  the  sheath,  the  packet  or 
case  of  needles. 

Smelting,  Caebonizing,  and  P(jrifyiho  Ieon.— Mr.  Isham  Baggs,  of 
High  Holbom,  has  patented  a  process  for  effecting  the  above  object,  in 
which  he  does  away  with  the  use  of  coal  or  coke.  The  substances  he 
employs  as  his  source  of  heat  being  coal  gas,  hydrogen,  carbonic  oxide, 
or  other  combustible  gases,  also  naphtha  yapour,  petroleum,  or  other  hydro- 
carbons under  pressurOi  and  in  combination  with  a  blast  of  hot  or  cold 
air.  The  liquid  hydro-carbons  may  be  forced  in  as  inflammable  Yaponrs 
under  the  pressure  of  their  own  atmospheres,  or  otherwise.  The  propor- 
tions in  which  the  air  and  inflammable  matters  are  mixed  are  regulated 
by  valves  or  taps.  For  the  purpose  of  carbonizing  the  iron,  whether  in 
or  out  of  the  furnace,  as  may  be  desired,  coal-gas,  or  other  carbides,  or 
materials  containing  carbon,  are  blown  through  the  fiunace,  or  brought 
into  contact  with  the  molten  metal  by  blowing  the  same  through  it. 
When  purification  is  required,  hydrofluoric  acid  is  blown  through  the 
melted  metal  on  its  way  from  the  furnace,  and  in  this  ease  it  is  better  to 
mix  the  gas  with  atmospheric  air. 

Pbepabinq  Blocks  foe  Surface  Printing. — ^Mr.  Edward  Wimbridge, 
of  Oreat  James  Street,  describes  his  invention  as  follows : — '*  I  prepare 
or  manufacture  blocks  for  printing  in  this  manner.  I  take  a  metal  plate, 
or  a  stone,  or  other  suitable  surface,  and  draw  on  it  a  design  in  ink, 
which  contains  gum,  or  other  adhesive  matter.  I  then  apply  Brunswick 
black,  or  other  analogous  material,  in  the  ordinary  manner  ;  and  I  next 
wash  the  surface  with  water.  This  removes  the  ink,  and  lays  bare  the 
metal  surface  where  the  design  has  been  drawn  ;  the  remainder  is  covered 
with  Brunswick  black.  I  then  apply  acid  to  eat  out  the  design  to  the 
required  depth.  The  surface  thus  prepared  forms  a  mould,  from  which  I 
lake  a  cast  in  metal,  and  on  which  the  design  will  be  in  relief.  I  then 
cover  the  design  with  Brunswick  black,  and  afterward  apply  acid  to  the 
metal,  whereby  the  parts  not  composing  the  design  are  acted  upon,  and  a 
greater  reKef  is  obtained." 

Plastic  Composition  fob  Decorating  Buildings. — The  advautagee 
offered  by  this  invention  are  that  it  is  effective,  cheap,  and  simple  in  its 
application.  It  can  be  employed  for  the  decoration,  external  or  internal, 
of  walls,  floors,  pavements,  roofs,  ceilings,  etc.,  and  consists  essentially 
in  the  employment  for  such  purpose  of  a  peculiar  composition,  which  is 
applied  in  a  manner  similar  to  plastering,  and  which,  when  hardened,  can 
be  smoothed  and  polished.  The  composition  consists  of  a  peculiar  kind 
of  scagliola  made  of  chalk,  or  ordinary  cement,  and,  if  desired,  colouring 
matter  can  be  added  to  it.  This  material  is  mixed  with  water  to  the 
consistency  of  plaster,  and  is  spread  out  into  a  thin  sheet,  and  allowed 
to  dry  and  h8u*den.  When  dry,  the  composition  is  to  be  broken  up  into 
irregular  fragments.     These  fragments  are  then  mixed  with  a  semi-fluid 
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miztare  of  ordinary  cement  and  chalk,  and  this  may  be  tinted  or  not^  as 
desired.  This  compound  is  applied  to  the  snrfaoe,  to  be  ornamented, 
with  a  trowel,  and  when  dried,  is  to  be  ground  and  scraped  with  a  wire- 
brush,  so  as  to  prodaoe  a  level  snrfiEtce.  It  is  then  hardened  bj  the  appli- 
cation of  a  solution  of  silicate  of  soda.  This  composition  is,  it  is 
asserted,  capable  of  resisting  the  action  of  moisture.  It  may  also  be 
cleaned  and  washed  with  ordinary  soap.  Mr.  Benjamin  NicoU,  of  Regent 
Street,  is  the  patentee. 

PEESBBTiNa  AND  Habdenino  Stonb  Gement,  ETC. — Mr.  IVederick 
Bansome,  weU-known  as  the  inventor  of  several  processes  for  the  indura- 
tion of  stone,  and  for  the  manufacture  of  artificial  stone,  has  patented 
the  following  invention,  which  consists  in  the  application  in  succession 
to  stone,  or  other  material  of  a  solution  of  lime,  or  baryta,  or  other 
similar  substance,  and  a  solution  of  silica  in  the  form  of  an  alkahne 
silicate  or  otherwise.  In  order  to  obtain  a  more  concentrated  solution 
of  lime,  or  of  baryta,  sometimes  Mr.  Bansome  uses  molasses  or  sugar. 
The  second  consists  in  applying  in  succession  solutions  of  phosphate  of 
lime  and  of  baryta,  strontia,  or  lime  ;  but  the  baryta  is  used  in  preference, 
and  then  a  solution  of  an  alkaline  silicate ;  the  solution  of  phosphate  of 
lime  may  be  wholly  or  partially  replaced  by  solutions  of  alumina,  zinc,  lead, 
or  other  metallic  salts.  Colouring  matters  may,  if  desired,  be  used 
together  with  these  applications.  If  it  be '  desired  that  the  solutions 
should  penetrate  to  a  great  depth,  it  is  better  to  use  weak  solutions,  say 
of  specific  gravity  1050,  and  they  should  be  applied  again  and  again 
until  the  desired  effect  has  been  produced.  If  it  be  not  desired  to  effect 
the  waterproofing  and  hardening  deeply  into  the  stone  or  material,  or  if  a 
very  porous  material  is  to  be  operated  upon,  stronger  solutions,  say  of 
specific  gravity  1300,  might  be  employed. 


LITERARY  NOTICES. 

Reliquij:  Aquitanicj!;  being  contributions  to  the  ArchaBology  and 
Pal89ontology  of  Perigord  and  the  Adjoining  Provinces  of  Southern 
France,  by  Edouard  Lartet  and  Henry  Christy.  Edited  by  Thomas 
Rupert  Jones,  Professor  of  Geology,  etc.,  Royal  Military  College,  Sand- 
hurst. Part  IX.  (Bailli^re.) — The  present  part  of  this  elaborate  work 
continues  the  examination  of  the  Cro-Magnon  skulls  and  bones,  and 
arrives  at  some  very  curious  and  interesting  results.  The  Cro-Magnon 
race  must  have  presented  a  characteristic  mixture  of  high  qualities  and 
low  ones,  fitting  them  to  be  energetic  and  progressive  savages,  but  not 
raising  them  above  the  barbarous  conditions  under  which  they  lived. 
*'  The  great  volume  of  the  brain,  the  development  of  the  frontal  region, 
the  fine  elliptical  profile  of  the  anterior  portion  of  the  skull,  and  the 
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orthognathism  of  the  upper  fieusial  region,  are  incontestible  eyidences  of 
superiority  which  are  met  with  nsnallj  only  in  oivilized  races.  On  the 
other  hand,  the  great  breadth  of  the  face,  tiie  alveolar  prognathism,  the 
enormons  development  of  the  ascending  ranltis  of  the  lower  jaw,  the 
extent  and  roughness  of  the  moscnlar  insertions,  especially  for  the 
masticatory  mnsdes,  give  rise  to  the  idea  of  a  violent  and  brutal  race, 
especially  when  we  are  nearly  certain  that  the  woman  was  killed  with  the 
blow  of  an  axe,  and  that  the  old  man  bore  on  his  femur  traces  of  an  old 
and  severe  wound."  The  tibias  of  these  skeletons  are  remarkably  flat, 
and  the  linea  aspera  of  the  femurs  extraordinarily  prominent.  There 
may  be  great  danger  in  assuming  the  characters  of  a  race  from  a  few 
specimens,  and  too  much  may  be  made  of  the  probable  murder  of  the 
woman  and  the  wound  in  the  man's  leg.  We  could  easily — and  un- 
happily— furnish  amongst  our  own  population  illustrations  of  women 
killed  by  axes,  and  men  with  wounded  legs ;  and  we  could  supply  plenty 
of  specimens  of  animal  development ;  but  the  amount  of  brutality  extant 
in  the  English  race  would  be  very  imperfectly  judged  from  a  partial 
survey  of  its  peculiarities ;  and  we  are  not  entitled  to  say  much  about 
the  Cro-Magnon  r<ic6  until  further  evidence  is  supplied.  It  is,  however, 
highly  important  to  show  that,  at  a  certain  pre-historic  period,  some 
savages  possessed  a  kind  and  degree  of  development  likely  to  have  enabled 
them  to  make  considerable  advances  on  the  lowest  forms  of  human  life. 
M.  Qnatrefages  remarks,  "  it  is  clear  that  the  cave-dwellers  of  the  stone 
age  who  fought  the  elephant  and  the  rhinoceros  with  their  flint  weapons, 
are  represented  in  their  remains  by  two  distinct  races."  The  Cro-Magnon 
skulls  are  dolicocephalic.  M.  Pruner  Bey  compares  them  to  some  modern 
Esthonians,  from  which  M.  Quatre&ges  dissents.  It  seems,  however, 
clear  that,  as  M.  Quatrefages  says,  ^'  the  men  who  preceded  us  in  Europe 
were  already  divided  into  several  distinct  races,"  and  as  the  process  of 
division  may  have  been  long,  the  antiquity  of  man  seems  likely  to  grow 
greater  the  more  completely  it  is  investigated.  The  plates  attached  to 
this  part  possess  the  usual  excellence  which  has  characterized  the  illustra- 
tions to  this  work. 

Cyclopedic  Science,  simplified  by  J.  H.  Pepper,  Professor  of  Chemistry 
and  Honorary  Director  of  the  Boyal  Polytechnic  Institution,  Fellow  of 
the  ChemiciJ  Society,  Associate  of  the  Institution  of  Civil  Engineers ; 
author  of  various  works  for  youth,  etc.,  with  six  hundred  illustrations. 
(Wame  and  Co.) — Few  men  have  done  more  than  Professor  Pepper  to 
popularize  a  taste  for  science.  While  the  directors  of  the  Crystal  Palace 
destroyed  the  educational  and  artistio  character  of  that  great  institution, 
by  degrading  it  to  the  level  of  Bosherville,  Professor  Pepper  raised  the 
Polytechnic  in  profit  as  well  as  reputation  by  improving  its  scientific 
exhibitioxLS,  and  making  the  lectures  more  instructive  as  well  as  more 
entertaining.  The  work  before  us,  treating  of  light,  heat,  electricity, 
xnagnetiBm)  pneumaticS|  aoouaticSi  and  chemistry,  is  just  what  might  have 
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been  expected  from  his  pen,  in  folfilment  of  a  promise  to  add  a  more 
advanced  book  to  the  introdnctorj  yolnmes  he  had  previonslj  offered  to 
jonthfnl  stadents.  It  is  exactly  the  sort  of  book  to  put  into  the  hands 
of  clever  boys  and  girls  to  tempt  them  into  the  paths  of  science.  The 
subjects  are  well  selected,  the  explanations  clear,  and  the  iUnstrations 
judicious  as  well  as  extremely  numerous.      It  is  a  handsome  gifb  volume. 

The  Floral  World  and  Garden  Guide.  Edited  by  Shirley  Hibberd, 
Esq.,  F.R.H.S.  (Groombridge  and  Sons.) — The  Jane  number  of  this 
popular  serial  has  papers  on  *^  Zonal  Pelargoniums,"  with  a  coloured 
plate  of  "  Kichard  Headley  "  (not  the  man  but  the  plant)  ;  "  Fuchsias  for 
Home  Decoration  and  Exhibition  ;"  the  "  Ladies  Garden ;"  ^'  Utilization 
of  Rubbish;"  the  "Pyrethrum;"  « Early  Strawberries ;"  "New  Plants," 
etc.,  etc. 

Half-houes  with  the  Stars  ;  a  Plain  and  Easy  Guide  to  the  Know- 
ledge of  the  Constellations,  showing,  in  twelve  maps,  the  position  of  the 
principal  star-groups  night  after  night  throughout  the  year.  With  intro- 
duction and  a  separate  explanation  of  each  map.  True  for  every  year* 
By  Richard  A.  Proctor,  B.A.,  F.R.A.S.,  etc.  etc.  (Hardwicke). — These 
maps  differ  considerably  from  the  star-charts  previously  compiled  by 
Mr.  Proctor.  Their  object  is  distinctness  and  simplicity,  which  they  have 
successfully  realized.  The  chief  stars  of  all  the  prominent  constellations 
are  represented  in  a  series  of  planispheres,  with  white  figures  on  a  blue 
ground.  At  the  bottom  of  each  map  nine  dates  are  given,  on  which  the  map 
and  the  heavens  will  correspond.  Thus  the  first  map  is  true  for  December 
21,  at  10  o'clock  p.m.,  December  24,  at  9f ,  and  so  on  up  to  January  20, 
at  8  o'clock.  When  the  sky  is  too  light  for  the  stars  to  be  discovered 
at  any  of  the  hours  mentioned,  the  succeeding  map  will  be  found  to  give 
the  celestial  aspects  two  hours  later,  and  the  others  in  succession.  Each 
map  is  accompanied  by  a  page  of  letterpress  explanation,  placed  opposite 
to  it  and  easy  for  reference.  The  centre  of  each  map  is  supposed  to  be 
exactly  over  the  head  of  the  observer,  or  to  represent  the  zenith  point 
but  as  holding  the  maps  in  that  position  would  be  awkward  for  study, 
they  are  printed  so  as  to  come  right  for  the  northern  and  southern  half 
of  the  sky  when  placed  on  a  table,  or  held  so  that  the  northern,  or 
southern  horizon,  as  the  case  may  be,  comes  lowest,  and  the  east  and 
west  points  are  in  their  right  position.  Parallels  of  right  ascension^ 
declination,  etc.,  are  omitted  as  conftising,  and  we  may  safely  call  these 
charts  the  plainest  and  easiest  to  follow  that  have  been  produced.  A 
child  could  be  taught  in  half-an-hour  to  find  any  principal  star  visible  in 
the  sky,  or  to  ascertain  the  name  of  any  one  he  saw. 

Cataract  and  its  Tbbatment,  Medical  and  Surgical.  By  Jabez 
Hogg,  F.L.S.,  Senior  Assistant  Surgeon,  to  the  Royal  Westminster 
Opthalmic  Hospital,  etc.,  etc.  (Renshaw.) — ^Thisis  a  reprintof  an  instmo- 
tive  paper  read  before  the  Medical  Society.  It  contains  much  interesting 
and  curious  information. 
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NOTES   AND   MEMORANDA. 

KssBioxsATiNa  Sa£T8. — Herr  F.  Budorff  has  a  paper  in  Poffffend,  Ann,  eomparing 
the  refrigeratiDg  effect  of  Tariotu  ealts  in  eolation.  Tl^e  two  most  remarkable  seem  to 
be  the  eulpbo-cyanides  of  ammonium  and  potaeeium ;  183  parts  of  the  former  added  to 
100  of  water  reduced  the  temperature  of  the  liquid  from  12'2*  C.  to  — 18"*  0.,  while  150 
parts  of  the  latter  in  100  of  water,  reduced  it  from  10*8*  0.  to  — 23-7'  O.  or  34-5'.  To 
produce  a  maximimi  of  effect,  quantities  of  from  250  to  500  grammes  of  the  salt  em- 
ployed should  be  used,  in  a  thin  glass  yessel  surrounded  bj  loose  cotton.  The  salts 
should  be  an  impalpable  powder,  and  well  stirred  with  the  thermometer.  A  little  more 
of  the  salt  should  be  usect  than  would  suffice  to  saturate  the  water.  The  minimum 
temperature  may  be  obtained  in  less  than  a  minnte. 

Thb  Agb  07  Wbitikgs  m  Commok  Ink. — "hL  F.^Oarr^^has  communicated  to  the 
French  Academy  remarks  on  an  approximate  determination  of  the  age  of  writing  made 
with  ink  haying  like  those  in  common  use  an  iron  base.  He  says,  that  writing,  eight  or 
ten  years  old  may  be  copied  with  an  ordinary  press,  if  the  copying  paper  is  moistened 
with  water  to  which  one-twelfth  of  hydrochloric  add  has  been  added.  In  this  case  the 
copying  is  almost  as  easy,  as  when  it  is  done  upon  fresh  writing  in  the  usual  way.  The 
£Msility  of  the  copying  process  diminishes  with  time,  and  a  writing  thirty  years  old  did 
not  give  a  legible  copy,  while  one  dating  1787,  scarcely  yielded  a  peroeptible  traoe.  When 
writings  are  washed  with,  or  soaked  in  dilute  hydroohloric  acid  of  the  strength  mentioned, 
an  inverse  action  is  noticed.  Those  made  from  a  few  months  to  ten  years  ago  dis- 
appear after  an  immersion  of  from  a  few  hours  to  a  few  days,  while  a  writing  thirty 
years  old  oould  be  read  af^er  fifteen  days  maoeration.  When  copies  are  made  with  acidu- 
lated paper,  they  should  be  held  oyer  a  dish  containing  liquid  ammonia  for  a  few  seconds 
to  neutralize  the  add. 

Thb  Ck>UBA6s  OP  THi  WsABEL.— Frequent  mention  has  been  made  of  the  boldness 
of  the  weasel,  which  is  coriously  illustrated  by  the  following  faot.  The  editor  was 
lately  walking  in  his  garden  in  Sussex  with  two  ladies  and  a  gentleman,  when  a 
smaU  animal  was  seen  busy  on  the  lawn  a  few  yards  off.  The  party  stood  still  to  look 
at  it,  and  the  creature  trotted  towards  them.  It  made  a  slight  attempt  to  pass  them  by 
dodging  behind  a  bush,  but  not  succeeding,  boldly  approached,  and  allowed  itself  to  be 
taken  up  in  a  pooket-handkerchief  without  a  straggle.  After  being  carried  about  for  ten 
minutes  and  shown  to  several  people,  it  was  replaced  on  the  grass,  but  instead  of  running 
away,  it  made  a  curious  squeaking  noise,  and  opened  ite  mouth  as  if  to  bite.  Stroking 
it  with  the  handkerchief  caused  it  to  renew  its  bold  demonstrations,  but  on  bsing  left 
alone  it  ran  slowly  through  an  evergreen  harbour  towards  a  bank  in  which  it  is  supposed 
to  live.  It  did  not  seem  at  all  afiraid,  or  much  annoyed  at  being  handled,  and  only  re- 
sented it  by  diffusing  its  nasty  and  oharaoteristio  odour.  This  inddent  happened  in  broad 
daylight 

Thb  ApoBnooifBTBB. — ^In  our  April  number  we  gave  an  aoooont  of  an  ingeniovs 
modilcation  of  the  sextant  to  form  a  small  pocket  instrument  for  measuring  heights, 
devised  by  Mr.  N.  J.  Heineken,  of  Bidmouth.  We  have  since  received  from  that  gentle- 
man a  letter  stating,  that  his  attention  has  been  called  to  Millar's  apomecometer  made 
by  Mr.  Stanley,  of  Cbeat  Turnstile,  very  similar  to  his  own.  Mr.  Heineken's  last  instru- 
ment is  only  a  variation  from  one  he  made  in  December  1868,  and  was  used  by  him  and 
»  friend  (Dr.  Bedford),  in  January  18G9.  Mr.  Millar  and  Mr.  Heineken,  working  inde- 
pendently, seem  to  have  devised  a  very  similar  uodifioation  of  the  prindple  of  the 
sextant. 
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Abvst  Moor,  itone  circles  at,  847 

Abmichiata»  93 

Abcoiption  of  gaiM,  143,  311 

Adcula,  162 

Actinidfle,  85 

Aetinozoa,  gastric  caTitiet  of,  241 

Actinosoa,  Meditemnean,  81 

Aerolites,  orbits  of  determinedy  3 

Age  of  writings  in  common  ink,  466 

Air,  temperature  of  the,  44^  46, 49 

Alcjonaria,  85,  241 

Aloyonide,  85 

Alimentary  substanoea,  regeneration,  388 

Aluminium,  reduction  o^  from  its  ores^ 

155 
Ammoniacal  salts,  mann£Mturing,  391 
Amphinomaoea,  165 
Amphinome,  seta  o(  109 
Amphioxus,  326 
Anatomy  of  stentors,  362 
Ancient  Britons,  cannibalism  of,  60 
Ancient  remains,  preserration  of,  313 
Andromeda  nebula,  178 
Aniline  black,  manufacture  of,  235 
Animal  life,  curious  page  of,  210 
Animal  substances,  preservation  of,  70 
Animals,  excommunication  o^  216 
Aumoniire,  199 
Annelida  errantia,  161 
Annelidan  worms,  91, 161,  261,  321,  432 
Annelides,  orders  of,  93,  321 
Annular  eclipse  of  the  sun,  43 
Annular  nebulss,  188 
Ant-eater,  337 
Anthropomorphism,  269 
Antidote  to  phosphorus  poisoning,  240 
Antipatbaria,  85,  241 
Anta,  white,  black,  and  red,  336 
Aphrodiseans,  161 
Aphrodita  aculeata,  104, 162 
Aphrodita  hjstrix,  162 
Aphrodita  bystrix,  foot  of^  109 
Aphrodites,  161 
Apomecometer,  466 
Application  of  gas  and  vapour,  235 
April  meteors,  220 
Archipelago,  Malay,  221 
Aiohnologia^  60,  229, 313,  384,  458 


Arotio  expedition  from  Sweden,  159 

Arctic  temperature,  152 

Arenicola,  326 

Ariciidse,  321 

AristarchuB  and  lann^  190 

Artificial  stone,  compoeition  for,  388 

Asteroids,  orbits  of,  3 

Astronomical  notes,  35, 125, 217, 279, 366L 

440 
Astronomy,  progress  of,  during   present 

century,  1 
Atmosphere  in  the  moon,  question  of,  257 
Atmospheric  pressure,  44^  46,  48 
Attire,  head,  in  feudal  timesy  202 

Bailey's  beads,  129 

Balani,  325 

Bamboo  cane,  preparing  fibre  from.  461    . 

Barbel,  412 

Barrow  at  Dotterill  Park,  61 

Beck's  new  rotating  stage,  79 

Berriew,  barrow  at,  350 

Bignor,  Roman  villa  at,  64 

Bird  of  Paradise,  226 

Birds,  mimicry  of  colour  in,  226 

Black  ants,  336 

Blast  furnaces,  387 

Blast  furnaces,  elimination  of  nitrogen  m 

working,  70 
Blenny,  416 

Blocks  for  surface  printing,  462 
Bliault,  205 

Blue  sky,  Tyndall  on,  160 
Boilers,  incrustation  in,  68 
Boiling  point  of  airless  water,  320 
Boiling  water  by  the  sun's  rays,  58 
Boots,  India-rubber  soles  for,  155 
Borneo,  solar  eclipse  as  seen  at,  129 
Boscawen-un,  stone  cirde  of,  350 
Botany,  economic,  new  fscts  in,  26 
Bottles,  material  for  covering,  887 
Bottles,  stopper  for,  389 
Bourgeoisie,  power  of  the,  in  the  fourteenth 

century,  287 
Blood   oorpusolesy  oviparons   7ertebrate» 

320 
Brassington  Moor,  stone  circles  at»  347 
Bricks,  eompontion  for,  888 
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Bridlington,  tomnli  near,  60 
Brifttlei  of  Annelides,  104, 162 
BritiBh  bjdroid  zoophytes,  274 
Britcna,  cannibalism  of  ancient,  60 
Browning's  self-regulating  electric  lamp^ 

66 
Biyozoa,  88 
Buildings,  plastic  composition  for  deoo- 

rating,  462 
Burgher  life  in  the  Middle  Ages,  286 
Button  fastening,  461 

Gallbbkibh,  stone  circle  of,  348 

Callophis,  poison  glands  of,  400 

Gamisia,  197 

Canada,  meteor  shower  as  seen  in,  40 

Cannibalism  amongst  Ancient  Britons,  60 

Capele,  or  chapelet,  202 

CapoSta,  413 

Carbonizing  iron,  462 

Carclaze,  a  Cornish  mine,  154 

Carp,  413 

Carpenter's,  Dr.,  dredging  report,  76 

Carts,  390 

Carts  in  the  feudal  ages,  23 

CarophylliiB,  87 

Caucasus,  glaciers  of  the,  65 

Cavities  in  minerals,  240 

Cement,  preserving  and  hardening,  463 

Central  heat  of  the  earth,  175 

Cerebral  functions,  Telocity  of,  362 

Cerianthide,  86 

ChoBtopterus,  825 

Change  in  appearanoe  of  lunar  craters,  192 

Chemical  theories  of  volcanoes,  176 

Chloride  of  magnesium,  growth  of  fungi 

in,  80 
Chromis,  415 

Church,  hawks  carried  to,  139 
Cilia  of  stentors,  358 
Cinescope,  the,  320 

Circulation  of  the  blood  in  annelides,  96 
Cirratulide,  821 
Cladocora  ciBspitosa,  90 
Claries,  415 

Clavatella,  buds  of,  277 
Clouds,  magellanic,  188 
Coocohths  and  coccospheres,  29 
Cod-fish,  prey  of,  162 
Cohesion  figures,  80 
Coins,  mediieval,  found  at  Oxford,  814 
Colchester,  Boman  sepulchral  monument 

a^458 
Colour  in  the  moon,  251 
Coloured  sparks  and  their  spectra,  69 
Comet,  Enoke*s,  280 
Comet,  Halley*s,  281 
Comet,  Wionecke's,  218,  280 
Cometary  theory,  868 
Cometio  orbits,  6 
Comets,  87 

Comets,  spectroscope  analysis  of  comets,  2 
Composition  for  bricks,  artificial    stone, 

etc.,  888 
Compound  for  tanning  leather,  386 


Concentrating  and  treating  saecharine  and 

saline  solutions,  889 
Connection  between  comets  and  shooting 

stars,  3 
Cooling  of  the  earth's  omst,  177 
Copal,  sources  o£^  356 
Coralline,  228 
Corallium  rubrum,  82,  241 
Corals  and  their  polypes,  81,  241 
Coriaria,  the  properties  of,  26 
Comettes,  202 

Correspondence,  71, 156,  460 
Costume  in  the  Middle  Ages,  196 
Cote,  197 
Cottus  gobio,  455 
Courage  of  the  weasel,  466 
Covering  bottles,  material  for,  387 
Coverings  for  floors,  66 
Crater  of  Vesuvius,  173 
Crustacea,  Fritz  Muller  on,  316 
Curious  page  of  animal  life,  210 
Cyprinoids,  410 

Daggib  plant,  the  leaves  of  the,  26 
Damoiselles  of  the  castle,  14 
Dartmoor,  stone  circles  at,  347 
Darwinism  and  design,  268 
Decoction  of  worms,  437 
Decomposition  of  sulphurets  of  iron,  233 
Density  of  hydrogeninm,  146,  811 
Destruction  of  ants  by  poison,  337 
Destruction  of  Pompeii  and  Herculaneum, 

178 
Destruction  of  Boman  walls  in  France,  232 
Devdoroo,  glacier  of,  66 
Development  of  skull  in  domestic  fbwl^ 

240 
Dew-worm,  488 

Diaphragm  for  microscope,  429 
Digestive  system  of  annelides,  97 
Disoognathus,  418 
Domestic  fowl,  skull  of,  240 
Door-mat  or  scraper,  888 
Dorsibranchiata,  93 
Dotterill  Park,  barrow  at^  61 
Doubtful  goby,  71 

Dredging  report,  Dr.  Carpenter*s,  76 
Dress  of  the  burgher  class  in  the  Middle 

Ages,  290 
Dress  in  the  Feudal  Agee,  19, 194 
Driving  in  the  Feudal  Times,  11 
Druid  circles,  344 
Durian,  the,  223 
Dye,  poisonous  stocking,  229 

Eabth,  central  heat  of,  175 

Earth,  probable  appearanoe  of  the^  from 

the  moon,  262 
Earth  shadow,  460 
Earth-worms,  432 
Eclipse,  total  solar,  35, 126 
Economic  botany,  new  facts  in,  26 
Eel,  the,  411 

Electric  lamp,  self-regulating,  65 
Electricity  in  the  torpedo,  source  of,  820 
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J  nitrogen  in  worUog  Uiii  fur- 
,eCe^70 

TOinhetli,  ooBen,  drem  in  the  leicn  of, 
444 

BIkLow,btfrow,S46 

Bl7tim,161 

Sncke't  oome^  280 

Eqnatoral  fimiU  and  flowen,  224 

Bmntia,  94, 161 

EmpHon  of  YenxTina,  173 

Braptive  rocks,  microeoopio  plineta  and 

animals  in,  160 
Esquimanz,  food  of,  153 
Ewaupins  or  Estivans,  199 
Staargi^,  460 
Btna»  mount,  eraption  of,  174 
Snnioe,  maaticatoiy  apparabu  of,  106 
Sonicett,  168 
Enphorbiaoes,  401 
Euphrosyne  foliacia,  167 
Excommunication  of  ii«i»wl«,  216 
Experiments  on  earth-worms,  427 
Experiments  with  coralline,  228 
Extrayaganoe  in  dress  in  the  feudal  times, 

195 
Eyam  Hoor,  stones  circles  at,  347 
Eyesight  and  the  microscope^  427 

FiBBios,  textile,  67 

Falconiy  in  the  Middle  Ages,  138 

Fashions  in  the  Feudal  Ages,  196 

Fastening  for  neckties,  391 

Fauna  of  Malay  Archipelago,  222 

Feet  of  annelides,  162 

Felt  hate,  69 

Fermails  or  brooches,  200 

Ferreting  the  rabbit  in  the  feudal  periods, 
187 

Feudal  lady  out  of  the  castle,  11 

Feudal  period,  hunting  and  hawking  in 
the,  131 

Fiddian*s  lamp,  80 

Fire-places,  73 

Firestone,  Beigate,  29 

Fishes  of  the  Holy  Land,  409 

Fixed  stars,  distance  of,  8,  41 

FUuL  Dale  barrow,  345 

Flight,  insects  wings  during,  52 

Floor  ooyerings,  66 

Flowers,  equatorial,  224 

Flowers  of  coriaria,  26 

Fluid  cayities  in  minerals,  240 

Food  for  horses  and  cattle,  461 

Food  for  silkworms,  320 

Food  of  Esquimaux,  153 

Fowl,  domestic,  skull  of,  240 

France,  insanity  in,  400 

Freia,35d 

Ibruits,  equatorial,  224 

Fruits  of  coriaria,  26 

Fuel,  utilizing,  316 

Fungi,  groww  of,  in  chloride  of  magne- 
sium, 80 

Furnaces,  blast,  387 


Gab  and  yapoiir,  i 
Owi  „ 

_70 

Cbses.  lique&efciDn  of;  80 

Gdatine,  manofiKtuie  of,  388 

Gemmation  of  hydrs,  277 

Generation,  organs  o^  in  anndides,  101 

Gephyrea,  95 

Gerardia,241 

Glsders,  descent  of,  160 

Glaciers  of  the  Caucasus,  55 

Gkss,  manu£Mstnring,  386 

Glove  festenings,  234 

Glycerids  &mily,  266 

Glyoerme,  heating  and  applying  for  wann- 
ing, 66 

Goby,  a  doubtful,  71 

€k>rgonid»,  85,241 

Graham  on  the  absorption  of  gases,  143 

Greenland,  tertiary  plant-beds  of,  159 

Growth  of  fungi  in  chloride  of  magna* 
sium,  80 

Guimple,  198 

Habits  of  Ourang-utan,  223 

Halley's  comet,  probable  meteors  of,  281 

Hartle  Moor,  stone  circle  at,  346 

Hathersage  Moor,  stone  circles  at,  847 

Hats,  felt,  69 

Head-drefts  in  Feudal  Ages,  198,  202 

Hearing,  sensation  of,  364 

Heat,  central,  of  the  earth,  175 

Heat  of  the  stors,  240 

Heat,  BoUr,  as  a  motiye  power,  57 

Heating  and  applying  glycerine  for  warm* 

ing,  66 
Height  of  glaciers  aboye  sea  leyel,  55 
Heights,  measuring,  236 
Hennins,  209 

Herculaneum,  destruction  of,  173 
Hercules,  great  star  duster  in,  177 
Herschers  method  of  gauging  the  sidereal 

heavens,  9 
Holy  Land,  fishes  of  the,  409 
Horned  headdresses,  202 
Horses  and  cattle,  food  for,  461 
Hands  employed  in  the  Middle  Ages,  133 
Humidity,  relatiye,  45,  47,  49 
Hunting  and  hawking  in  Uie  feudal  period, 

131 
Hydrogen,  relation  of,  to  palladium,  143, 

311 
Hydrogenium,  79, 146,  311 
Hydroid  zoophytes,  274 
Hydrozoa,  84 

lOEBXBGS,  size  of,  152. 
Icthyology  of  the  Holy  Land,  417 
Illumination  for  the  microscope,  428 
Incrustation  in  boilers,  68 
India-rubber  soles  for  boots,  155 
India-rubber  tubing,  155 
Indian  copal,  357 
Influence  of  sun-light  upon  ants,  843 
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Ink,  oommon,  age  of  wrifciiigt  iiit  466 
Insanity  in  SVanoe,  400 
Inseot  life  in  Natal,  336 
Inaeota,  mimiory  of  fonn  in^  224 
Insects,  rain  of,  400 
Insects,  rayages  of,  216 
Insects'  wings  during  flight,  &8 
Inyention,  progress  o^  65, 156.  23S»  815. 

886,461 
Iron,  paint  for  protection  o(  65 
Iron,  smelting,  carbonizing,  and  purifying, 

462 
Irregular  nebnlsB,  188 
Isle  of  Man,  stone  cixeles  in,  849 

JupiTBB,  light  of  the  planet,  251 

EiBS  of  peace,  201 

Ladies  hawking  in  the  Middle  Ages,  141 

Ladies  in  church  in  fsodal  times,  17 

Laminaris,  380 

Lamp,  a  new,  315 

Lamp,  electric,  self-regulating,  65 

Lamp,  Fiddian's,  80 

Land  leech,  239 

Landscapes,  lunar,  190 

Late  solar  edipse,  80 

LaTa  floods,  source  of,  175 

Lawsuit-,  curious,  215 

Leam  Moor,  stone  cirdes  at,  347 

Leather,  compound  for  tanning,  386 

LeaTes  of  the  dagger  plant,  26 

Leech  land,  289 

Lepidonotoa,  162 

Leucodore,  324 

Life,  curious  page  of  animal,  210 

light,  extinction  o^  113 

light  wayes,  158 

Linn^  and  Aristarchus,  190 

Lipari,  eruption  of^  174 

Liquefaction  of  gaaes,  80 

Literary  notices,  74,  158,  237,  316»  392, 

463 
Loach,  412 

Locket,  new  form  of,  233 
Lug*worm,  326 
Lumbricidee,  432 
Lumbricus  or  earth-worm,  96 
LumbrinerU  tricolor,  170 
Lump  fish,  455 
Lunar  craters,  190 
Lunar  eclipses,  460 
Lunar  landscapes,  190 
Lunar  photography,  166 
Lustre  of  fixed  stars,  8 

Mashipobasia,  85, 241 

Magellanic  clouds,  188 

Magnesia,  sulphate  of^  manu£Mture  of,  816 

Magnesium,  chloride  o(  growth  of  fungi 

in,  80 
Magnolia  in  Greenland,  159 
Making  and  applying  aniline  blacky  236 
Malay  Archipelago,  221 
Man,  lale  of,  stone  circles  in,  348 


Maanf aotore  of  gaa,  235 

Manu£M3tnre  of  gelatine,  388 

Maniifaotnring  ammoniacal  salts,  391 

Manufacturing  glass,  386 

Mannre,  69 

Mare  criainm,  colour  of^  259 

Mare  serenitatis,  colour  of,  254 

Marphysa,  169 

Matches,  safety,  69 

Material  for  coyering  bottles,  887 

Materials  for  drees  in  Feudal  Ages,  196 

Mayer,  Joseph,  statute  o^  885 

Measuring  heights,  286 

Medicine,  earth-worma  aa  a,  437 

Medi»yal  coins  found  at  Oxibrd,  814 

MedussB,  277 

Megasoolex,  488 

Mercury,  notes  on  a  transit  o(  157 

Metal,  paint  for  protection  o^  65 

Meteoric  obseryations,  38 

Meteorological  obseryations  made  at  Kew, 

44,303 
Meteors,  April,  220 
Meteors,  orbits  of,  determined,  8 
Meteors,  probable,  of  Halley's  comet,  281 
Microscope,  diaphragm  for,  429 
Microscope  and  the  eyesight,  427 
Microscopic  plants  and  animals  in  eruptiye 

rocks,  160 
Medi»yal  picnic,  15 
MUky  way,  the,  8,  111,  178, 181 
Miller's  thumb,  parental   attachment  of 

the,  455 
Mimicry  of  form  in  insects,  224 
Minyadinie,  87 
Mine,  Carolaze  tin,  154 
Minerals,  fluid  cayities  in,  240 
Moon,  colour  in  the,  251 
Moon,  occultations  of  stars  by  the,  125, 

218,  279,  441 
Moon,  photographs  of  the,  156 
Motiye  power,  solar  heat  as  a,  57 
Multiphcation  of  stentors,  421 
Mus  marinus,  162 
Musical  interyals,  239 

Naidis,  432 

Natal,  insect  life  in,  336 

Nebula,  Orion,  186 

NebulsB,  classes  of,  116 

Neckties,  fastening  for,  391 

Needle-case  and  wrapper,  461 

Nephthya  chabrolii,  86 

Nephtbydas,  family  of,  268 

Nereid,  neryous  system  of,  96 

Nereides,  family  of,  261 

Nereids,  161 

Nereis  tubicola,  169 

Nerines,  328 

Neryous  system  of  annelides,  95 

Nests  of  the  white  ant,  337 

New  direct  yision  spectroscope,  239 

New  &ets  in  economic  botany,  26 

New  method  of  silyering,  69 

New  rotating  stage,  79 
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New  theoTf  of  the  xaofene,  1, 110, 177 
Nine  ladies  at  Stanton  ICaiior,  346 
mtrogeD,  elimination  of,  in  working  blast 

farnaoes,  etc.,  70 
Koemataobograph,  368 
Northia  tubioula,  169 
Notes  and  memoranda^  79, 169,  239,  319, 

399,466; 

OccuLTAnoir  of  ttan  bj  the  moon,  12S,  218, 

279,441 
Occlusion  of  gases,  148, 311 
Onuphis  conoliilega,  169 
OpheliadsB,  325 

Optical  to  J,  the  cinescope,  320 
Orbits  of  asteroids,  4 
Orders  of  annelides,  98 
Organization  of  annelides,  99 
Orion  nebula,  187 
Ourang-utan,  habits  of^  228 
Ora  of  oorals,  246 
Ova  of  poljps,  276 
OTiparous  yertebrate  blood  oorpasclei,  320 

Paift  for  protection  of  metal,  65 
Palladium,  relation  of,  to  hydrogen,  143, 311 
Paradise,  bird  of,  226 

Parallax  of  fixed  stars,  41 

Parental  attachment  of  the  mill0r*8  thumb, 
455 

Payement,  tesselated,  disoorerj  o(  384 

Peace,  kiss  of,  201 

Pectinaria,  329 

Pelagic  nereis,  263 

Penmenmawr,  stone  oirole  on,  860 

Pennatulida,  65 

Periodic  weather  changes,  400 

Phosphorescence  of  medusss  and  hydiv,  278 

Phospboros  poiK>ning,  antidotes  to,  240 

Photograph  of  the  solar  spectrum,  120 

Photometric  standard,  a  new,  159 

Phyllodoces,  161 

PhyllodocidsB  family,  284 

Picnic,  mediayal,  15 

Phmet,  107th,  126 

Planet,  108th,  280 

Pknetory  nebula,  188 

Planets,  37 

Plant  remains  interstratified  with  baealt, 
160 

Plastic  composition  for  deoomting  build- 
ings, 462 

Pocket  speetrosoope,  899 

Poison  glands  of  callophis,  400 

Poisoning  by  ooriaria,  26 

Poisoning  by  juioe  of  euphorbias,  404 

Poisoning,  phoapfaoras,  antidote  to,  240 

Poisonous  stocking  dye,  228 

Polar  world,  the,  151 

Polarisation  of  skylight,  160 

Polydora,  324 

PoiyiiOB,  168 

Pol}  pes,  81, 841,  274 

Poljsoa,  88 

Pompeii,  dettniotioii  of,  178 


Porcupine  0e»-mouM,  168 

Preparing  and  employing  siroonia,  67 

Preserviog  animal  andTsgetable  substances, 
69 

Preparing  blocks  for  surface  printing,  462 

Preparing  fibre  from  bamboo  cane,  461 

Preserres,  receptacles  for,  890 

Preserring  and  hardening  stone  and  ce- 
ment, 463 

Pressure,  atmospheric,  44,  46,  48 

Preventing  incrustation  in  boilers,  68 

Prey  of  cod  fish,  162 

Priestesses  in  the  Middle  Ages,  297 

Production  of  steel,  284 

Progress  of  astronomy  daring  present  cen- 
tury, 1 

Progress  of  inyention,  65,  155,  283,  815, 
386,461 

Purifying  iron,  462 

Babbit-hunting  in  the  Middle  Ages,  136 

Rag-worms,  sSk 

Bailway  trains,  signalling  in,  886 

Rainfall,  46,  47,  50 

Bayages  of  insects,  216 

Bawdiffe,  barrow  at,  61 

Bays  of  the  sun,  56 

Bain  of  insects,  400 

Beceptacles  for  preserres,  890 

Bed  ants,  386 

Befngerating  salts,  466 

Begenerating  alimentary  substances,  388 

Begnlation  of  dress  in  feudal  ages,  201 

Beigate  firestone,  29 

Belatiye  humidity,  46, 47,  49 

Beliquias  Aquitanice,  319 

Besin,  357 

Bespiration  of  Annelides,  99 

Bespiratory  system  of  Annelides,  161 

Besolts  of  meteorological  obseryations  at 

Kew  obseryatory,  ^  808 
Biding  in  the  feudal  times,  11 
Boman  coins  at  Salisbury  plain,  459 
Boman   leaden    coffin    found  at  Sitting* 

bourne,  314 
Boman  de  la  Yiolette,  18 
Boman  sepulchral  monument  at  Colches* 

ter,458 
Boman  yilla  at  Bignor,  64 
Boman  walls  in  France,  destruction  of,  282 
Bomances  of  the  round  table,  18 
BotatiLg*  stage,  new,  79 
Bustic  life  in  the  Middle  Ages,  299 

SabellsB,  95,  829 

Saccharine  and  saUne  soluttona,  889 
Safety  matches,  69 
Saline  solutions,  389 
Salisbury  Plain,  Boman  eoins  at,  459 
Salts,  refrigerating,  466 
Sao,  169 

Scale- back  worms,  165 
Sea-mouse,  104, 161 

Sea-water,  paint  for  proteotbn  of  metal 
from,  66 
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Secretion,  organs  of,  in  Annelidef,  99 

Sedentary  worms,  821 

Self-regulating  eleotrio  lamp,  65 

Sense,  organs  of,  in  annelides 

Serpents,  excommonication  of,  217 

Serpnlcs,  96,  330 

Seta  of  annelides,  103, 162 

Sexes  of  actinozoa,  243 

Shooting. stars,  orbits  of,  determined,  3 

Sidereal   heayens,  Herschel's   method  of 

ffuaging,  9 
Sidereal  sjstem,  110 
Sight,  sensation  of,  364 
Sight,  sharpness  of,  among  the  Jakuts,  1&3 
Siglaton,  197 

Signalling  in  railway  trains,  387 
Silkworms,  food  for,  820 
Siluroid  fishes,  417 
Silyering,  new  method  of,  60 
Siphonia  brasiliensis,  401 
Siphonia  elastica,  401 
Siphonostomidffi,  326 
Siphunculoid  worms,  95 
Skull  of  domestic  fowl,  240 
Skyjightofthe,  160 
Smdting  iron,  462 
Social  lil'e  in  the  feudal  castle,  11 
Society  in  the  feudal  ages,  195 
Solar  eclipse,  35,  80, 126 
Solar  heat  as  a  motive  power,  57 
Solar  observations,  441 
Solar    spectrum,    how     to     photograph 

the,  120 
Southern  cross,  182 
Source  of  lava  floods,  175 
Sources  of  copal,  356 
Sparks  and  their  spectra,  69 
Spectra  of  coloured  sparks,  59 
Spectroscope  analysis  of  comets,  2 
Spectroscope,  new  direct  vision,  239 
Spectroscope,  pocket,  399 
Spectrum,  the  solar,  120 
Sperm  candle,  substitute  for,  159 
Spionidce,  323 
Spoggodes  celosia,  86 
Stanton  Manor,  stone  circle  at,  346 
Stars,  distance  of  fixed,  8 
Stars,  heat  of,  240 

Stars,  occultationsof,  125,  218,  279,  441 
Star-sheets,  111 
Star-streams,  183 
Stars,  yariable,  281,  870,  443 
Statue  of  Joseph  Mayer,  385 
Steel,  production  of,  224 
Stein  on  stentors,  417 
SteUar  nebulae,  117 
Stentors,  anatomy  of,  352,  418 
Sting  of  black  ant,  342 
Stocking  dye,  poisonous,  228 
Stone  circles,  344 

Stone,  preserving  and  hardemng,  463 
btopper  for  bottles,  389 
Suctoriaj,  94 

Sulphate  of  magnesia,  manu£scture  of,  316 
Sulphurets  of  iron,  decomposition  of,  233    | 


Sunlight,  influence  upon  ant%  348 

Sun,  total  ecUpse  of;  35, 126 

Sarcote,  197 

Surface  printing,  preparing  blodks  for,  462 

Swarming  of  ants,  840 

Swedish  Arctic  Expedition,  159 

SyllidsD  family,  266 

Tadpoles  of  newts  and  their  eggs,  400 

Tanning  leather,  oomponnd  for,  886 

Telescope,  test  of  definition  for,  425 

Telescope,  work  for  the,  424 

TelethussB,  326 

Temenos,  229 

Temperature  in  arctic  regions,  152 

Temperature  of  the  air,  41^  46,  49 

Tenacity  of  palladium  and  hydrogen,  147 

Termites,  340 

Terebelle,  95,  328 

Terricola,  94,  432 

Tesselated  pavement,  discoTery  of,  384 

Test  of  definition  for  telescope,  425 

Textile  fabrics,  67 

Theory,  new,  of  the  nniyerse,  1, 110, 177 

Thermometers,  889 

Tin  mine,  Garolase,  154 

Torpedo,  source  of  electriciiy  in  the,  320 

Total  solar  eclipse,  35, 126 

Touch,  sensation  of,  864 

Tutu,  or  wine- berry  shrubi  26 

Transit  of  Mercury,  157 

Transit  of  Venus,  37,  400 

Travelling  in  the  feudal  ages,  25 

Treating  cast  iron,  234 

Treating  textile  fabrics,  67 

Tree-ant,  nest  of,  341 

Q?ree8  of  polar  regions,  152 

Treverbyn,  manor  of,  154 

Tresson,  198 

TrochcBta  subviridis,  239 

Tubicola,  94,  821 

Tubipora  musica,  86 

Tumuli  near  Bridlington,  60 

Ukiyxbsb,  new  theory  of,  1, 110, 177 
Use  of  earth-worms,  434 
Utilizing  fuel,  316 

Yabiable  stars,  281,  870, 443 

Variation  in  lunar  photography,  156 

Vateria  indioa,  356 

Vegetable  substances,  preservation  of,  70 

Vesetation  of  polar  regions,  151 

VeS)city  of  cerebral  functions,  362 

Velocity  of  insects'  wings  daring  flight,  53 

Venus,  transit  of,  37,  400 

Venus,  transit  of,  in  1874,  819 

Vesuvius,  171 

Via  lactea,  181 

Vipers  in  La  Haute  Mame^  820 

Volcanoes,  171 

Volcanoes,  chemical  theories  oi^  176 

Volcanoes  of  Malay  Archipelago,  222  y 

Waogohb  in  the  feudal  ages,  28  ^ 
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Walking  in  the  feacUJ  times,  11 

Wandenng  wormi,  821 

Wmter,  ainefls,  boiling  point  o(  820 

Water,  boiling  by  the  san'i  rays,  68 

Weasel,  oonrage  of  the,  466 

Weather  changes,  periodic,  400 

Weayer-worm,  829 

Weiss,  Dr.,  meteorio  obserrations,  88 

Womankind  in  all  ages  of  Western  Europe, 

11, 131,  194,  286,  871,  444 
Womankind  in  the  feudal  castle,  11, 131, 

196 
Womankind  outside  the  feudal  oasUe,  286 
Woman's  dress  in  the  feudal  times,  194 
Work  for  the  telescope,  424 
Worms,  anneUdan,  91, 161,  261,  821,  482 
Worms,  sedentary,  321 
Worms,  tubioolous,  821 


Worm,  weayer,  829 

Worms,  wandnring,  821 

Worth  church  in  Sussex,  64 

White  ants,  886 

Whiteness  of  moonlight,  261 

White-rag  worm,  268 

Wine-beny  shrub,  26 

Wind,  46 

Wings  of  inseots  during  iight,  68 

Winnecke's  comet,  280 

Winneoke's  periodical  comet,  218,  866 

Winterton,  diseoyery  of  pottery  at,  281 

Writings  in  common  ink,  age  of,  466 

ZiBaoviL,  preparing  and  empbying,  67 

Zoantharia,  85 

Zodiacal  light;,  6 

Zoophytes,  British  hydroid,  274 
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